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THE AQUEDUCT COMMISSIONERS AND THE NEW YORK 
CITY WAZER SUPPLY. 

The object of constructing the new Croton dam, 
which was begun in 1892, was to relieve the pressing 
danger of a water famine in the city by increasing the 
storage capacity of the Croton system to its fullest 
extent. The Jerome Park reservoir was begun in 1895, 
with the object of providing an adequate distributing 
reservoir within the city limits, capable of impounding 
between two billion and three billion gallons of water, 
and providing Manhattan and the Bronx with from 
a week’s to ten days’ supply of water, which could 
supply the city temporarily, should there occur any 
break in the thirty-five miles of the new Croton aque- 
duct. -It was the intention of the contracts that the 
new Croton dam be finished by July 1, 1899, and 
Jerome Park reservoir by November 1, 1902. As mat- 
ters now stand, four years and ten months have 
passed since the contract date of completion of: the 
Croton dam, and over two years more will be required 
to complete the structure. That is to say, if we may 
be so optimistic as to hope that the intolerable delays 
that have marked the construction of this dam in the 
past will not be repeated, it is possible that this urgent- 
ly-needed work will be ready for public use seven years 
after the date on which it should have been completed, 
the contract taking fourteen instead of the seven years 
contemplated and promised for its execution. In 1903 
the Acting Chief Engineer, in an official report to the 
Aqueduct Commissioners, stated that the Jerome Park 
reservoir, at the then rate of progress, would not be 
finished in less than four years from that date, that 
is to say, five years after the original contract date 
for completion. 

In the presence of these astounding facts, it is not 
surprising to learn that the Merchants’ Association 
of this city, whose good work in the safeguarding of 
the city’s interests is on record, have considered the 
matter to be so serious as to call for the preferring of 
charges against the Board of Aqueduct Commissioners, 
upon whose shoulders they consider that the chief 
blame for this inexcusable neglect of the city’s inter- 
ests is to be laid. The Association states that it can 
be clearly shown, by the records of the: Aqueduct Com- 
mission, that the Commissioners had knowledge of 
the grave exigencies confronting this city in the way 
of a possible water famine, and that they have ex- 
plicitly recognized the need for expedition in providing 
new reservoirs; that these Commissioners have been 
specifically informed, by their Chief Engineers and by 
the Department of Water Supply, that action was ur- 
gently necessary for the due progress of the work; 
and that although they were thus informed, they re- 
frained during several years from taking any steps 
toward compelling the active: prosecution of the work 
and, indeed, that at no time since 1898 have they taken 
any effective or proper steps to compel the contractors 
of either the Cornell dam or the Jerome Park reser- 
voir to observe their. contract obligations as to time. 
The Merchants’ Association claims that it is shown by 
the Aqueduct Commissioners’ report that, in the case 
of the new Croton dam, the Chief Engineer, as far back 
as 1899, protested officially to the Aqueduct Commission 
against “the inexcusably flagrant delay” of the’ con- 
tractors, and recommended measures to compel satis- 
factory progress; but that no measures to compel pro- 
gress were adopted at the time or since. It is further 
charged that in the case of Jerome Park reservoir also, 
the Aqueduct Commissioners have taken no action of 
any kind to enforce a reasonable degree of progress, de- 
spite the obvious and unjustifiable delay in every 
branch of the work, including the complete stoppage 
for about four years of work upon the northern half 
of the reservoir, on which expedition had been pre- 
viously ordered by the ergineers, 


-usually admit water only to the doubie bottom. 


Scientific American 


The indifference of the Aqueduct Commissioners to 
the needs of the city is claimed to be the more culpa- 
ble, because they have repeatedly granted unmerited 
extensions of time, and this in the face of many reports 
made to them by their own engineers, that the contrac- 
tors’ delay was extreme and altogether unnecessary. 
These are grave charges, and in view of the unparal- 
leled delay on both these urgently-needed public works, 
the public will not fail to draw its own conclusions as 
to the inefficiency of the Aqueduct Commissioners, and 
their apparent indifference to the trust that has been 
reposed in them. 

The Commission is a body of laymen who were ap- 
pointed for the express purpose of safeguarding the 
city’s interests and seeing to it, not merely that con- 
tractors do their work well, but that they do it within 
contract time. Now, the ScientTiric AMERICAN .is per- 
fectly well aware that there have been justifiable causes 
for some of the delay. There has been a change from 
core wall to solid masonry on a portion of the Croton 
dam, while at Jerome Park further delay has been oc- 
casioned by a similar change from core-wall embank- 
ments to solid retaining walls. We are perfectly will- 
ing to admit that these changes were necessary at the 
Croton dam, and that they may have been to a certain 
extent necessary at Jerome Park reservoir; but having 
admitted this much, we must confess that after review- 
ing the history of these two works, and going carefully 
over the charges made by the Merchants’ Association, 
we cannot but feel that the Commission has done 
very little to justify its existence. Amid the contin- 
ued and reiterated complaints against the delay in 
these works, we fail to remember a single instance in 
which the voice of the Commission has been heard in 
similar expostulation. Judging by its silence, the citi- 
zens of New York might well believe that the delay was 
causing the Commission but very little uneasiness. 

It is gratifying to know that the charges of the Mer- 
chants’ Association will be presented before a Mayor 
who has shown himself to be thoroughly independent 
and fearless in protecting and promoting the welfare 
of the city over which he presides. 

——_———————__2o+8 +2 
LONGITUDINAL BULKHEADS AND BATTLESHIP 
. STABILITY, 

A correspondent has asked us to give an editorial 
discussion of the probable cause of the Russian battle- 
ship ‘“Petropavlovsk’s” capsizing so suddenly. At the 
outset we must frankly confess that in the present 
state of our knowledge of this disaster, it is impossible 
to give a definite answer; but we are inclined to think 
that, when our correspondent asks if the capsizing of 
the ship was due to a too great subdivision of the 
water-tight compartments, he has failed to understand 
the true functions of the multiple-compartment system. 
The primary object of subdivision is to localize the et- 
fect of under-water penetration of the hull, so that 
should a vessel run aground, the entering water would 
be confined to certain compartments of a limited capac- 
ity, and her buoyancy would not be too geriously im- 
paired. An ordinary grounding of the vessel, a ripping 
open of the outer shell by a jagged point of rock, will 
This 
has been shown in the majority of the accidents of this 
character to our own ships that have happened of late 
years. As a defense against the smashing in of a con- 
siderable area of the under-water hull by the ram or 
by the torpedo, it is customary to divide the ship trans- 
versely by several bulkheads, and also by a continuous 
longitudinal bulkhead that bisects the ship in the line 
of the keel from stem to stern.. The various compart- 
ments thus formed are further subdivided both longi- 
tudinally and laterally, particularly in the wake of the 
magazines and engine and boiler rooms. 

Our correspondent is under the impression that the 
capsizing of the “Petropavlovsk” was largely due to the 
existence of the longitudinal bulkheads, and he asks 
whether, had there been no bulkheads of this kind, the 
water would not have distributed itself across the ves- 
sel, and, by preventing the ship from listing heav- 
ily, have delayed her -sinking until the majority of 
the crew had been rescued. The question is not by any 
means a new one, for it was brought into prominence 
many years ago by the sinking of the British battle- 
ship “Victoria,” when she was rammed by the “Cam- 
perdown” during naval maneuvers in the Mediterran- 
ean, and went down with Admiral Tryon and most of 
her officers and crew. The hull was perforated on the 
starboard side a little forward of the 1614-inch gun 
turret. The water entered rapidly, and, filling the star- 
board compartments, it caused the ship to list so quick- 
ly that she “turned :turtle” before the.boats from the 
other ships of the fleet could rescue hér crew. 

A naval board. of inquiry that investigated the dis- 
aster considered the question of removing the longi- 
tudinal bulkheads, with a view to preventing the quick 
capsize of a rammed or torpedoed warship. But it was 
decided that, all things considered, longitudinal bulk- 
heads were desirable; and they remain to-day a most 
important feature in the design of al] modern warships. 
Furthermore, it is a mistake to suppose that all longi- 
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tudinal bulkheading is water-tight. The keel of the 
ship in the double-bottom, and some of the other longi- 
tudinal members there, are perforated for the express 
purpose of allowing the water to flow freely across the 
ship in case of injury to the bottom. To follow out the 
same principle, however, on the various decks, would 
be to double, and in some cases quadruple, the amount 
of water that would be admitted to a ship were she 
rammed or torpedoed, a result which would merely 
mean that buoyancy was sacrificed to stability. 

That the accepted system of subdivision is the cor- 
rect one has received most emphatic demonstration in 
the present war; for there seems to be very little 
doubt that the quick loss of the ‘‘Petropavlovsk” was 
due to the fact that when the burst of flame of the ex- 
pioded mine or torpedo tore its way into the ship, it 
ignited and exploded the magazines and rent the ship 
asunder, the action being similar to that which oc- 
curred in the case of our own battleship “Maine” in 
Havana Harbor. Therefore, the sinking of the“Petropav- 
lovsk” can scarcely be quoted against the longitudinal 
subdivision system. The true test came in the case of 
the two battleships “Czarevitch”’ and “Retvizan,” and 
the cruiser ‘“‘Pallada,” which were torpedoed in the open- 
ing engagement at Port Arthur. These vessels were 
undoubtedly saved by their elaborate system of sub- 
division of hull; for they were able to proceed from 
the outer roadstead under their own steam and beach 
themselves, thereby rendering subsequent salvage oper- 
ations and repairs possible. Naval constructors, gener- 
ally, consider that the salvage of these ships is a great 
tribute to the efficiency of the present cellular system 
of construction. 


er 
THE PREPARATION OF PURE ARGON, 


In a paper recently read before the Academie des 


. Sciences, Messrs. Henri Moissan and A. Rigaut describe 


a method which they use for preparing argon in large 
quantities in a pure state. In their first experiments, 
Lord Rayleigh and Sir Wm. Ramsay used the action 
of the spark on a mixture of oxygen and nitrogen, in 
order to separate the argon of the air. Afterward they 
used metallic magnesium, which retains the nitrogen 
in the form of nitride. In more recent experiments, 
Rameay used the action of a mixture of lime and mag- 
nesium on the nitrogen of the air. 

M. Moissan had previously shown that calcium com- 
bines easily with nitrogen at a low red heat, giving a 
crystalline nitride having the formula Ca,N,. As me- 
tallic calcium also has the property of absorbing hy- 
drogen at the same temperature, giving a crystalline 
hydride CaH,, and as this hydride is not dissociated at 
500 deg. C., the writers proposed to apply these prop- 
erties of the metal for the extraction of argon from the 
air. The preparation of the argon includes four differ- 
ent operations. 1. Preparation of 100 liters of nitro- 
gen. 2. Increasing the proportion of argon contained 
in the gas. 3. First purification. 4. Second purification 
by circulating the gases over calcium. In this way a 
practically pure argon is obtained. The first operation 
is carried out by using two tubes 4 feet long and 1.4 
inch inside bore, filled with copper turnings which had 
been first oxidized in air, then reduced by hydrogen. 
The gas is drawn through the tubes by suction into a 
gas-holder. The proportion of argon in the gas is then 
increased by making it pass through an iron tube 3 feet 
long filled with copper turnings; then, after a set of 
sulphuric acid and potash tubes, the gas passes through 
two iron tubes 2.5 feet long, filled with a mixture of 5 
parts powdered quicklime and 8 of powdered magne- 
sium. The tube containing the copper is heated to red- 
ness. After driving off the hydrogen, a rubber bag is 
placed at the end of the apparatus. Then 100 liters of 
nitrogen are passed in the apparatus, and in two hours 
it becomes diminished in volume and is brought down 
to 10 liters. The gas which is collected in the rubber 
bag contains 10 per cent of argon. 

The next step (purifying the gas) is carried out by 
passing the gas through a potash drier into a large 
tube of Berlin porcelain 3 feet long and 1.5 inches diam- 
eter. The tube is heated-in a Mermet furnace. It re- 
ceives a sheet iron trough containing 80 grammes of 
the lime and magnesium mixture. After it comes a 
second tube of Jena glass containing the same mixture, 
then a smaller tube full of copper oxide. A sulphuric 
acid and potash drier complete the apparatus, which. is 
connected to 4 mercury pump for the purpose of draw- 
ing the gas through and sending it into a large glass 
collecting cylinder 2.8 feet high and having a capacity 
of 1,100 cubic centimeters (67.14 cubic inches). By re- 
peated cperations, the pump empties the gas-bag in 2 
hours. The gas which is finally collected is nearly 
pure argon, containing only 5 to 10 per cent of nitrogen. 

To obtain a practically. pure argon, the following 
operation is carried out: The gas is passed from the 
cylinder through a tube of Jena glass containing 45 
grammes of lime and magnesium mixture. After it 
comes a second tube containing four troughs of nickel in 
which are placed 3 or 4 grammes of metallic calcium in 
small pieces. Two mercury pumps are connected to the 
apparatus by a three-way cock. The first pump serves 
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to produce a vacuum in the apparatus in the beginning. 
The second causes the circulation of the gas in the 
tubes, which are heated to low redness. In this way, 
by applying the characteristic properties of calcium 
noted by M. Moissan, the small quantities of nitrogen 
and hydrogen are retained by the calcium and the 
argon comes off in a practically pure state. The gas is 
collected in bottles of 250 c.c. capacity. To find out 
whether the argon is pure, it was studied by the spec- 
trum of an induction spark, which showed the charac- 
teristic lines for argon, while nitrogen was practically 
absent. This new method therefore affords a good 
working process for preparing pure argon in consider- 
able quantities. 
—H_ a0 
SOARING FLIGHT. 
BY GARRETT P. SERVISS, JR. 

Among the many phenomena exhibited by flying 
birds, and observed and studied in attempted solution 
of that most interesting and baffling of all engineer- 
ing problems, mechanical flight, there is one which is 
so remarkable in its paradoxical nature, that it has 
attracted perhaps more attention than all the others 
together. I refer to soaring, or, as it is sometimes 
called, sailing, and, in one of its aspects, aspiration. 
In performing this feat, the bird holds its outstretched 
wings absolutely motionless, and remains suspended 
in the air, traveling in any desired direction without, 
so far as can be observed, the expenditure of the 
slightest amount of energy. This feat seems so abso- 
lutely impossible on first sight that men have doubted 
their own senses, and have taken photographs of soar- 
ing birds, hoping that the camera plate, more rapid 
than the eye, would be able to detect some lightning- 
like movement of wing which would account for the 
bird’s support. So far as the writer is aware, no such 
movement was ever detected. It remains then for us 
to explain the phenomena on mechanical principles, or 
else to admit that our theories of the action of 
elastic fluids, such as the air, are erroneous. Such 
explanations have been given, it is true, but so many 
of them are erroneous—indeed, I hope to show that 
only one of them is entirely reasonable—that it seems 
desirable to review them, and to endeavor to show 
that there is one other way in which the birds fre- 
quently use the energy of the wind for their support 
and propulsion. 

For convenience in reviewing the explanations al- 
ready. suggested, it will be well to divide them into 
three general classes: 

1, Attempts to explain soaring in uniform horizontal 
winds. 

2. Explanations which require the assumption of 
ascending wind currents. 

3. Explanations depending upon a wind continually 
varying in velocity or direction, or both. 

The advocates of the first class of explanations have 
held that some particular shape of the bird’s wings 
might have a peculiar action upon the air, so deflect- 
ing it that the wing would be forced upward and for- 
ward into the teeth of the wind. Others have invent- 
ed highly ingenious but totally inadequate evolutions, 
by the performance of which the bird would be en- 
abled to gain elevation, and eventually travel in any 
direction by sailing down an inclined path. It ig’ not 
necessary here mathematically to treat in detail these 
explanations, though it is entirely possible. It will 
suffice to show by very simple considerations, the es- 
sential fallacy involved in any theory of soaring in 
uniform horizontal air currents. In the first place, 
consider a bird being supported stationary in the wind. 
The downward pull of gravity upon the bird must be 
counteracted by an equivalent upward force. This 
upward force on the bird has its reaction upon the 
air particles under the bird’s wings, and the down- 
ward force on the air produces a downward accelera- 
tion of the air particles, which, combining with their 
forward motion, produces a resulting velocity greater 
than the original velocity. This means that the air, in 
passing the bird, has its energy increased, which is 
contrary to the law of the conservation of energy. In 
case the bird is. performing evolutions instead of re- 
maining stationary, the force upon the bird and air 
particles varies both in direction and amount, but an 
integration still shows an increase of total energy in 
the wind. 

This is the basis of an exact treatment, and is given 
because the increase or non-increase in total energy of 
the wind when passing the bird furnishes a universal 
criterion for determining the possible correctness of 
any explanation of the phenomenon in question.” A 
much simpler conception, however, has been suggested 
by someone, and we will give this briefly before tak- 
ing up the next class of explanations. The air con- 
fined in a railroad car in motion constitutes a true 
uniform horizontal wind with regard to the earth. 
Yet no one could conceive of a bird performing evolu- 
tions with motionless wings, and remaining supported 
indefinitely in the air carried by the car. 

In the second class of explanations, it is assumed 
that the lower strata of air moving over the earth’s 
surface are retarded by friction and piled up, thus de- 


. hour with regard to it? 


. angles to the direction of the bird’s motion. 
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flecting the strata above, and giving the wind a slight 
trend upward. Marked upward wind currents also 
exist over natural wind breaks, and on the slopes 
of hills when the wind is blowing toward the higher 
ground. Soaring birds, it has been stated by careful 
observers, seem to prefer such places in which to per- 
form their aerial evolutions. Granting the existence 
of upward wind currents, we can understand one way 
in which soaring is accomplished. 

Consider a kite against which a horizontal wind is 
blowing. The pressure of the air is normal to the 
kite surface, and is thus a force directed upward and 
backward. If now the backward component is neutra- 
lized by the pull of the string, the kite will remain 
suspended in the air through the vertical component 
of the wind’s pressure. If we release the string, the 


kite will drift backward by virtue of the horizontal 


component of pressure, and sink to the ground. Sup- 
pose, however, that the wind takes an upward trend. 
The kite may now be tipped down in front; and if the 
wind is rising at a sufficient angle, the kite may even 
take a horizontal position, and still present the same 
angle to the wind. In this case the pressure upon the 
kite, always normal, will become a vertical force. If 
the wind tends upward at a still greater angle, the kite 


may be tipped down in front until the front edge is | 


lower than the back, in which case the horizontal com- 
ponent of the pressure is directed forward opposite 
to the direction of the wind. If the kite could main- 
tain equilibrium, it would advance into the wind under 
these conditions, and remain in the air indefinitely. 
Kite experimenters have observed this very action at 
times, and it is a true case of soaring, or better, aspi- 
ration. : 

Thus we see that the existence of upward wind cur- 
rents is sufficient to render flight without exertion 
possible, but that soaring is always or even frequently 
due to such currents is very doubtful. We must then 
look to our third class of explanations to complete the 
theory. 

Prof. Langley, by careful measurements of air velo- 
cities, has shown that all winds are extremely variable, 
his readings having indicated changes in velocity of 
ten miles or more per hour in a small fraction of a 
second. His investigations are fully described in his 
paper, “The Internal Work of the Wind,” but his 
theory will be briefly stated here. A.bird flying in 
such a variable wind would be carried“along at the 
average velocity of the air, while the alternate puffs 
of high and low velocity would constitute alternate 
virtual winds, first blowing by him in the direction of 
his motion, and then against him in the contrary di- 
rection, his inertia preventing him from following the 
rapid fluctuations. Under these conditions, the bird 
by facing about first toward the virtual wind in one 
direction, and then toward that in the other, could 
always present his. inclined wings to a current of air, 
and obtain a supporting reaction. The facing about 
might be accomplished by sailing in circles, an, evolu- 
tion often observed. This in’ brief... was Langley’s 
theory, and highly ingenious it is. It may under ex- 
ceptional conditions be the manner in Which, soaring 
is accomplished, but in ordinary winds the variations 
in velocity certainly cannot exceed fifteen miles an 
hour, and even if these variations occurred extremely 
rapidly, the bird ‘would only be subjected to a virtual 
wind of less than seven miles per :hour, which is totally 
inadequate to suppoert.any knownisoarer. 

Looked at in a slightly different way, however, the 
writer believes that.the variations in veloeity of the 
wind may be shown to be sufficient to account for all 
the observed phenomena of soaring. In the first place, 
the relative velocity of the bird to the air, which is 
effective in supporting the former, must be quite high, 
Langley has shown that at certain velocities a plane 
may support as much as three hundred pounds per 
horse-power expended, but this velocity is much higher 
than the five or six miles an hour which is. secured 
in the action just described. The bird, then, cannot 
drift with the same velocity as the average wind, but 
must possess a velocity of perhaps twenty miles an 
hour with regard to it, to obtain support with the 
energy available. How, then, can this internal energy 
existing in the wind by virtue of its streakiness be 
utilized to propel a body traveling at twenty miles an 
Obviously, only by taking 
advantage of changes in velocity occurring at right 
Each 
time such a change cccurs, the bird has added to its 
velocity a perpendicular component, which, combining 
with the motion which it already had, produces a re- 
sultant velocity greater than the initial. Since the 
kinetic energy due to the bird’s motion is proportional 
to the square of the velocity, and since the square of 
the resultant velocity is the sum of the squares of 
the initial and the impressed velocities (being perpen- 
dicular to each other) it is evident that the bird has 
absorbed all the energy which the variation in the velo- 
city of the wind could impart, and converted it into 
energy of motion in its new path. Of course, if the 
acquired energy is being continually used -for support, 
no increase in velocity will result. 
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In performing such an evolution, the bird would be 
forced to bring its wings into a more or less vertical 
position, to take full advantage of these horizontal 
puffs of wind, and this probably accounts for the fre- 
quency with which soaring birds move in circles, for 
while moving thus, the centrifugal force allows them 
to tip up the plane of their wings. In describing this 
path, the center of the circle may drift with the aver- 
age wind, while the bird takes advantage of every 
favorable puff to. produce an acceleration perpendicu- 
lar to the tangent at the time it occurs. The writer 
has many times observed sea-gulls soaring in just 
such distorted circles as would be produced by this 
action. In this action the bird takes full advantage of 
the “internal.work of the wind” to maintain the velo- 
city for support which its ratio of weight te wing sur- 
face renders most efficient. 

Whether or not this proves to be the final solution 
of the problem, it is evident that soaring is much too 
complicated for man to imitate, at least until he has 
had long experience with motor-driven machines. 


Sa ciate cee 


SCIENCE NOTES, 


E. Salvioni has devised and accurately examined a 
microbalance which consists of a thin thread or very 
thin ribbon of glass or other material, fixed at one 
end and placed in a closed case; the case also contains a 
number of small weights (the larger of platinum wire, 
the smaller of silk thread) which, with the aid of a 
handle, can be placed on the flexible thread or ribbon. 
The flexure of the thread when loaded is observed by 
means of an ocular micrometer, and, as verified by the 
author for his instrument, is proportional to the 


-weight which produces it; a conveniently placed spider 


thread serves as a sight-line for the measurement of 
the displacements. A glass thread 10 centimeters long, 
and one of two-tenths of a millimeter in diameter, 
will support by flexure a weight of more than 100 milli- 
grammes, and, if provided with an optical arrange- 
ment which magnifies one hundred times, will serve to 
weigh to one-thousandth of a milligramme.{ To avoid 
the inconvenience caused by subsequent elasticity, the 
balance is provided with a stop, which enables the 
fiexure to be maintained after unloading. Salvioni 
finds that the loss of weight of musk by volatiliza- 
tion is clearly demonstrated by this instrument. The 
loss is proportional to the time. 


In a study of ‘the circulation of the atmosphere of 
the sun, in the Monthly Weather Review, Prof. Frank 
H. Bigelow presents a mass of data and observations 
showing that “the sun should be regarded as an in- 
cipient binary star.” Recent scientific work in investi- 
gating the circulation of the solar atmosphere in ac- 
cordance with the laws governing the convective and 
radiative action of a large mass of matter contracting 
by its own gravitation, have led Prof. Bigelow to the 
hypothesis, that “the single fiery envelope conceals 
A series of .observations extending over 
many years on the period of solar rotation at various 
points on the surface shows that “the same meridian 
of the sun is seen twice in a single rotation of the en- 
tire mass, first as the eastern limb, and second, thir- 
teen days later, as the western limb. Whatever may be 
the intrinsic activity of the sun at a given zone and 
on a given meridian, that display becomes visible twice, 
first to the east, and second, to the west.” The tables 
prepared by Prof. Bigelow giving the rate of angular 
rotation of various zones of the sun’s surface show that 
it is far from uniform, being increased in proportion to 
the distance from the equator. As yet little has been 
done regarding “the fundamental problem of the mode 
of the internal solar circulation.” This difference of 
external activity of the sun “on two opposite sides of 
its mass, as if a certain diameter had greater energy 
than the one at right angles to it,” is similar to a re- 
cent discovery of Prof. Bigelow in regard to the earth’s 
atmosphere, and leads him to the conclusion already 
stated, that “this persistent excess of outflowing energy 
op two opposite sides of the sun suggests the possi- © 
bility that the sun should be regarded as an incipient 
binary star where the dumbbell figure of rotation pre- 
vails instead of the spheroidal. If this is really the 
case, and the evidence suggests it, then there would be 
a reason for the existence of the two primary centers 
of activity of the sun instead of its having a single 
center. From this we would expect to find that the 
sun has two magnetic and two meteorological systems, 
and indeed some double-acting system appears to im- 
press itself generally upon the solar cosmical relations. 
This view is quite in harmony with the well-known facet 
of the existence of numerous biaary systems of suns 
more or less widely separated, and it can not be regard- 
ed as unlikely that the sun is developing in the same 
way. The enormous mass of the sun would seem to 
entice its constituents to group themselves preferably 
about two centers for the physical processes involved in 
circulation and radiation, rather than about one, and I 
suspect that this is the correct explanation of several 
well-known phenomena.” 
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A GERMAN HIGH-SPEED LOCOMOTIVE. 

It will be remembered that toward the close of the 
recent high-speed electrical tests on the Berlin-Zossen 
government railroad, it was decided to carry out an- 
other series of tests, this time of steam locomotives, 
to determine what was the highest practicable speed 
that could be obtained with railroad trains of a given 
weight hauled by steam locomotives of exceptional 
power designed especially for this work. The accom- 
panying illustration was made from a photograph of 
one of these engines which, a short time ago, was 
completed at the works of Messrs. Henschel & Sohn, 
Cassel, Germany. The locomotive was designed to 
haul a train of four or five corridor passenger coaches, 
of a combined weight of 200 American tons at a sus- 
tained speed of 80 miles an hour, and with an indicated 
horse-power of 1,400. 

The locomotive is a three-cylinder compound, with the 
high-pressure cylinder located inside, and the two low- 
pressure cylinders on the outside, of the frames. The 
inside high-pressure cylinder is connected to a crank 
on-the axle of the forward pair of driving wheels, 
while the low-pressure cylinders are connected to the 
rear driving wheels; all four wheels are coupled to- 
gether. Forward under the smokebox is a four- 
wheeled truck, and another four-wheeled truck is 
located beneath the firebox. 

The tender is carried on two four-wheeled trucks, 
and all the wheels, both of locomotive and tender, are 
fitted with both hand and air brakes, the latter work- 
ing under a pressure several pounds higher than is 
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customary. The total length or the engine from the 
front of the locomotive to the rear of the tender is 
81 feet. The peculiar appearance of the locomotive is 
due to the fact that both the engine and tender are 
completely incased in a sheet steel covering, which is 
finished at the front of the locomotive with a wedge 
shape, with the object of reducing the air resistance. 
The chief engineer has his cab in this wedge-shaped 
front, which is provided with large glass windows to 
give him an unobstructed view ahead. He has an 
assistant engineer in the cab, who takes his turn at 
stoking with the fireman. Communication between the 
fireman and engineer is had by means of running 
beards located inside the engine casing; while at the 
rear of the tender there is a gangway, which permits 
of communication from end to end of the train, from 
the engineer in his cab to the conductor or “guard” 
at the rear of the train. 

The locomotive has a grate area of 50 square feet, 
and a heating surface of 3,000 square feet. The 
capacity of the tender is 4,000 gallons of water and 7 
tons of coal. When it is fully equipped for service, 
the locomotive weighs 177,000 pounds, and the tender 
128,000 pounds, the total weight of engine and tender 
being, therefore, about 150 short tons. This load has 
been so distributed that the concentrated wheel load 
will in no case exceed that which is allowed by the 
official regulations. It is interesting to know that this 
locomotive, which has been designed according to 
Baurat Wittfeld’s data, is to be exhibited at the St. 
Louis World’s Fair after a series of trial runs has been 
completed. 
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A New Mineral from Ceylon.* 
BY SIR WILLIAM RAMSAY. 

In the beginning of February I bought from Mr. 
Holland five hundredweight of the mineral described 
by Prof. Dunstan in Nature. It crystallizes in cubes, 
and the density is substantially that found by him. 
Mr. Tyrer, of the Stirling Chemical Works, Stratford, 
was so kind as to promise to work it up for me, and 
the process is still being carried on. 

I had hoped to have positive and definite results to 
communicate before describing its constituents, but the 
publication by Prof. Dunstan of an analysis, and his 
statement that he is still engaged in its investigation, 
makes it necessary to write this letter. 

The mineral, when heated alone, gives off 3.5 cubic 
centimeters of helium per gramme; fused with hydro- 
gen potassium sulphate, the amount is increased to 9.5 
cubic centimeters. From this source I have already 
stored about 12 cubic feet of pure helium extracted in 
Mr. Tyrer’s works. 

It was at first believed that the mineral was rich in 
uranium, but different specimens contain only from 8 
to 12 per cent of that element, agreeing in this respect 
with the analyses published by Prof. Dunstan. Next, 
the other main constituent was believed to be zir- 
conium, but the high density of the mineral rendered 
this improbable. An analyst of high standing, whose 
daily business it is to analyze minerals of this kind, 
returned ‘82 per cent of zirconia as a constituent; the 
percentage of thorium was trifling—under 1 per cent. 
The mineral contains practically no thorium; this has 
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Neen repeatedly confirmed in my laboratory. Nor does 
it contain any appreciable amount of cerium, lan 
thanum, and didymium. The oxalate is almost com- 
pletely soluble in excess of ammonium oxalate—a re- 
action. which excludes thorium and the cerium group, 
but which points to zirconium. The equivalent of the 
elements of the oxalate group, which I at first took for 
zirconium, excludes the presence of any large quantity 
of zirconium, although that element is undoubtedly 
present. Fractionation shows that the oxalate precipi- 
tate (the portion soluble in ammonium oxalate) gives 
equivalents between 25.0 (the most insoluble portion 
of the double sulphate) and 44.7 (the most soluble 
portion); by far the major part of the element has the 
last-mentioned equivalent. The separation of this por- 
tion is now being carried out with large quantities of 
material; several hundredweight is being worked up. 

Assuming that the element is a tetrad, which is 
probable from its behavior, it undoubtedly possesses an 
equivalent approaching the highest number (44.7), 
and for this there is a gap in the periodic table be- 
tween cerium and thorium; one at least of the elements 
present (supposing that there is more than one pres- 
ent) will probably have an atomic weight of about 177, 
preceding tantalum (182.5) in the horizontal row of 
the periodic table. 

I am at present engaged in mapping the spectrum of 
this new body or bodies. 

As for the radio-activity, the mineral was beught 
in the hope that it would have a high content of 
radium. There is a trace of radium present, due, no 
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doubt, to the spontaneous change of the uranium 
which the+mineral contains. But the radio-activity 
due to this source is certainly not 5 per cent of the 
total. 

The period of decay of the emanation appears to 
point to the presence of a radio-active element closely 
resembling thorium X. The half value is 50 or 51 
seconds, and while this is not quite the time for the 
decay of thorium emanation, it very nearly approaches 
it; at present the balance of evidence appears to point 
to the presence of an element closely resembling 
thorium, but not identical with it. The total radio- 
activity, moreover, is much greater than can be ac- 
counted for by the supposition that the one consists of 
pure thoria. Within the limits of a letter I am obliged 
to omit many more characteristics of this curious ore 
which have been ascertained, but I hope soon to be 
able to publish more definite results; as it is, I regret 
to have been obliged to tell an imperfect story. 

I should like to conclude by acknowledging the great 
assistance given me in this work by Mr. Tyrer and by 
my students, Messrs. Gimingham and Le Rossignol. 

ete 
Utilizing Whale Careasses,. 

It is announced that the American company which 
established the plant at Balena, Newfoundland, using 
the Russmuller process of utilizing the carcasses of 
whales, has met with complete success and that the 
government of Newfoundland has established new 
plants at Chateau, St. Lawrence, Agnaforte, Cape 
Royal, and Snooks Arm. There are now in the course 


of construction and nearing completion plants at St. 
Mary’s, Trinity, Safe Harbor, Lemonine, Lance au 
Loupe, Cape Charles, Notre Dame Bay, and one in 
Labrador, all of which are operated under the same 
process. Up to 1892 the business of utilizing com- 
mercially the carcasses was carried on by an English 
syndicate, which employed a number of experts, but 
gave up the business after expending a capital of 
$180,000. Every ounce of the whale is used in the 
manufacture of oil, stearin, bone meal or bones, and 
other articles of commerce which are shipped abroad. 
This new industry employs a capital of more than 
$1,000,000 and furnishes employment to over 1,000 men, 
many of whom were forced to go elsewhere each season 
to obtain work. 
r+ ao 
Discovery of a New Comet by Dr. Brooks. 

Dr. William R. Brooks, director of Smith Observatory, 
and professor of astronomy at Hobart College, discover- 
ed a new comet on the evening of April 16, in the con- 
stellation Hercules. Its position at discovery was 
right ascension 16 hours, 58 minutes, 10 seconds; dec- 
lination north, 44 degrees, 10 minutes. 

A second observation was secured on the evening 
of April 17, with a position of right ascension 16 hours, 
55 minutes, 5 seconds; declination north, 44 degrees, 
48 minutes. This gives a daily motion of three 
quarters of a degree in a northwest direction. The 
comet is at present a fairly bright telescopic object 


“with a short tail. 


It is the first comet of 1904 and the twenty-fourth 
comet discovered by Prof. Brooks. 
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feet and at the bottom 
24 feet. This form of 
construction, it will at 

BY W. FRANK M’CLURE. once be seen, will best 

On April 9 the new ‘ ’ & i od . BccomnigdaLe ne 
steamer “Augustus B. é t Woe qx > eee: get § Bae elammenen” came 
Wolvin,’ the largest oading: machines, . by 
fresh-water vessel in Keeping the ore cargo _ 
the world, was launch- at all times Pune: 
ed at the yards of the grasp a ne giant 
American Shipbuilding ACU eee ba ve vee 
ea ° Bea = est difficulty heretofore 
this vessel is 62 feet expebicnced i Operals 
longer than the largest Ber Rt ee ns 


vessel ever before built ‘aN * ei fe Shen: o* es &: , 
for the Great Lakes, : Sa ee ertit SR EP a shy sides of the hopper and 


THE “WOLVIN,” THE 
LARGEST FRESH-WATER 
STEAMSHIP AFLOAT, 


and embraced several the sides of the vessel 
important new features rn . : is used for water bal- 
of construction, the 7 ' a} teh RPO as ae: last, so that the 
launching was of un- ” ‘ * a latter a8 well as 
usual interest through- f ~ == = ; being in the usual 
out the industrial . Se, 2) OOS sae double bottom under- 
world, and was. wit- neath the hopper, ex- 
nessed by some 20,000 tends up the sides to 
people. Men from the the height that may be 
coast yards were pres- desired. The water-bal- 
ent. last space is divided 

In dimensions, it is into compartments by 
said that there are few water-tight athwartship 


strictly freight vessels 
upon the ocean that ex- 
ceed the “Wolvin.” 
is 560 feet over all, 540 
feet keel, 56 feet beam, 
and has a depth of 32 


feet. She is 


steel, and in this con- 
nection it is a note- 
worthy fact that she is 


just twice the 
length of the 
first steel ves- 
sel built for 
the lakes, in 
the year 1887, 
About three 
years ago four 
vessels were 
launched from 
the yards at 
Lorain with a 
length of 498 
feet, 52-foot 
beam .and 30- 
foot depth. 


These were the. 


‘“‘John W. 
Gates,” “J. J. 
Hill,” “Isaac 
L. Elwood,” 
and the “Eden- 
born.” The 
cost of the new 
steamer ‘“Wol- 
vin” is close to 
a half-million 
dollars. On ac- 
count of the 
pbuilding of 
this boat, the 
drydock at 
Lorain was 
jengthened 60 
feet, at a cost 
of $10,000. 
One of the 
most interest- 
ing features 
connected with 
the  construc- 
tion of the new 
vessel is the 
shape of the 
eargo. nold, 
which is built 
in the form of 
a hopper, with 
sides that 
slope from the 
main deck to 
the tank top, 
and ends built 
on the same 
slope. The con- 
tinuous length 
of this hopper, 
without — divi- 
sions of’ any 
kind, is 409 
feet. Its width 
at the top is 43 


CARGO HOLD 


Time 
4 


Length, 560 feet; Beam, 56 feet; Depth, 32 feet ; Cargo capacity, 12,500 tons. 


THE “WOLVIN,” THE LARGLST FRESH-WATER SHIP IN THE WORLD. 
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bulkheads at intervals 
of some 60 feet. The 
water-ballast ca- 
pacity is 8,000 tons of 


Instead of the 


ordinary hold stanch- 
ions, there is a system 
of girder arches which 
support the upper deck 
as well as the sides of 


theship. More 
than . 750,000 
rivets were 
used in the 
construction of 
this vessel. In 
all, it contains 
4,500 tons of 
steel. 

There are 
thirty-three 
hatches with 
12-foot centers. 
Each hatch 
Measures 83 x 
9 feet in the 
clear. The 
patent hatch 
covers are 
opened and 
closed by ma- 
chinery. The 
only erections 
on the spar 
deck are the 
dining-room 
skylight aft, 
the coamings 
around the en- 
gine and_ boil- 
er openings, 
and the pilot- 
house and 
texas. forward. 
Steam has 
been used in 
every possible 
instance where 
manual labor 
could be saved. 
On the spar 
deck there are 
six 8-inch by 
10-inch single- 
drum engines, 
each carrying 
a steel-wire 
mooring line. 
Then there is 
a steam wind- 
lass to be ued 
for handlins 
the two 8,000- 
pound anchorys, 
while on tks 
spar deck aft 
there is a 
steam capstan. 

The cargo 
hold, hereto- 
fore described, 
has a capacity 
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of 12,500 tons of coal or 401,000 bushels of grain. The 
vessel is expected to carry from 10,000 to 11,000 tons 
of iron ore on an 18-foot draft. In her coal bunker, 
which is located in front of the boiler room, she will 
carry 350 tons of fuel. During the early part of May 
the “Wolvin” will take on a cargo of 12,500 tons of 
coal at Lorain for the head of the lakes, and will 
thereby break all cargo records of the Great Lakes. In 
order to accommodate this vessel at some of the lake 
ports, quite extensive harbor improvements would be 
necessary. It is probable that her lower lake destina- 
tion this season will be at Conneaut, the “Carnegie 
port,” where the giant automatic unloaders were first 
installed, and where they are found to-day in largest 
numbers. 

Comfortable staterooms, social parlor, and dining- 


room for the owners of the “Wolvin” and their families” 


are situated immediately under the pilothouse and 
texas. The officers’ quarters are on the deck immedi- 
ately below those of the owners. Alongside of the 
engine aft are the quarters of the engine-room officers. 
The kitchen, dining-room, and messroom for the crew 
are also in the after end of the ship. 

The new vessel has quadrupleexpansion engines, 
cylinders 18144, 28%, 4314, and 66 inches, and having 
a 42-inch stroke. All the propelling machinery is 
located in the after end of the vessel. There are two 
boilers, both of the Babcock & Wilcox type, using 250 
.pounds working pressure, and the steam is superheated. 
Mechanical stokers are used, which is in keeping with 
the policy that nothing that: can be done by machinery 
shall be done by hand. The coal is first fed into hop- 
pers, from which it passes on to traveling: grates. The 
ashes are taken from a point at the rear of the boilers 
and thrown overboard by means of steam-driven ele- 
vators. The boilers are fitted with a system of in- 
duced draft. 

The new freighter, aside from its size, will be striking 
in appearance among other vessels of the Great Lakes, 
in that it is painted yellow. The bodies of most lake 
freight vessels are black in color. The vessel is named 
for Mr. A. B. Wolvin, of Duluth, who was instrumental 
in having this great ship built. 

e-_—————\o+ 84-2 —_____- 
The Commerce of the Siberian Railway. 

The total distance from St. Petersburg to Port Arthur 
by the Russian Trans-Siberian Railway and the Rus- 
sian lines in Manchuria is 5,913 miles, or practically 
twice the distance from New York to San Francisco. 
This is one of the numerous interesting facts about 
Russia and her railway and commercial systems pre- 
sented in a monograph just issued by the Department of 
Commerce and Labor through its Bureau of Statistics, 
entitled “Commercial Russia in 1904.” The publica- 
tion; which occupies more than 100 large pages, dis- 
cusses in detail present commercial and financial condi- 
tions in Kussia and other subjects closely allied there- 
with. Area, population, railways, water transporta- 
tion, methods of communication, agriculture, manu- 
factures, commerce, and many other subjects of this 
character are among those discussed. Agricultural 
conditions, and especially Russia as a rival of the 
United States in wheat production; mining conditions, 
and especially Russia as a rival of the United States 
in mineral oil production; manufacturing conditions, 
and Russia as a possible competitor of the United States 
in the markets of the Orient for manufactures are dis- 
cussed in detail. . 

Regarding the railways, which are a subject of es- 
pecial interest at the present time, in view of present 
conditions in Russia and the Orient, the report says: 

The importance of railways as means of communica- 
tion is now greater than that of the rivers and other 
water routes, as is shown by accompanying tables. 
The building of the trunk lines, with the exception of 
the St. Petersburg-Warsaw-Vienna, built during the 
years 1845-1848 and 1853-1862, respectively, and the St. 
Petersburg-Moscow (Nicholas line), constructed be- 
tween 1843 and 1851, dates back to the decade between 
1860 and 1870. These years witnessed the construc- 
tion of the entire group of railways, with Moscow as 
their common starting point, viz.: Moscow-Nijni-Nov- 
gorod (1861-62), Moscow-Voronezh (1862-1869), Mos- 
cow-Volodga (1862-1872), Moscow-Kharkov (1866-1869), 
with its branch to Kief (1868-1870), and Moscow-War- 
saw (1866-1871). Next in point of time comes the con- 
struction of roads connecting the black-soil region 
with its natural outlets, the ports of the Baltic and 
Black seas: Riga-Tsaritsyn (1861-1871), Kief-Konigs- 
berg (1870-1873), Libau-Rommy (1871-1874), and Sam- 
ara-Viasma (1866-1871), all of which lead to the Bal- 


tic. Simultaneously lines were built connecting each. 


one of the more important southern seaports with the 
agricultural provinces. Chief among them are: . The 
Odessa line,. with its branch to Yelisavetgrad (1867- 
1869), and its Bessarabian branch (1871-1874), Khar- 
kov-Nikolaiev (1869-1873), Kharkov-Taganrog (1869), 
Voronezh-Rostov (1861-1876), and, finally, Kharkov- 
Sevastopol (1869-1875). 

The Russo-Turkish war of 1878-79 caused an almost 
entire suspension of railway building. It was only 
during the decade beginning, with 1880 that activity in 
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this field was again resumed, but the character and 
method of construction of the newly-built roads 
changed abruptly. In place of the former trunk lines, 
connecting. either the black-soil area with the sea- 
boards of the Baltic, Azov, and Black seas, or with 
the central industrial region around Moscow, these 
years witnessed the construction of great strategic 
railroads, such as the Trans-Caspian, the Polessie sys- 
tem, besides roads primarily destined for the service 
of relatively small though important industrial regions 
(Catherine line, Ivangorod-Dombrovo). Moreover, the 
system of granting franchises (concessions) was sup- 
erseded. by the building and working of roads directly 
by and on account of the state. At the same time the 
redemption by the government of great railway sys- 
tems was going on, so that for some time it seemed as 
if all private roads were going to be acquired by the 
state. Although of late greater latitude has been given 
to private initiative, by for the greater part of Russian 
railways is in the hands of the government. Out of 
36,673 miles under the control of the ministry of com- 
munication on January 1, 1y04, 24,486 are worked by 
the state, and 12,237 miles only by private companies. 

The adverse years, 1891 and 1892, gave a new im- 
petus to railways. “In order to give employment to the 
starving peasantry” the government undertook and en- 
couraged the construction of new roads. A new era 
of railway building began with these years, which, in 
its vigor, soon surpassed anything seen not only in 
Russia itself but anywhere else in Europe. Thus, 
while during the above years the number of versts 
opened for traffic was but 123 and 419 respectively, the 
succeeding years mark the beginning of an exceedingly 
energetic expansion of the railway system, whose ter- 
mination does not seem to be at hand even in the near 


future. According to official figures there were opened 

for traffic during: 
Year. Miles. 
1893? ee. 65 acerdle eevee Hele eae bas mbaceiodneed-ten 1,043 
1894. oes a ei teeaie ten siNins wieveiele a se eateaeaeten 1,147 
89D aie ay acensve:t? Seeigs.a) dere, aha ayane Wie Urea, 08budy weavbias 1,277 
D896 te sce ote wok cdh 8, Rey tare Seton Gere 1,953 
USOT Aer iGak Baits tetas ca iste acd aan, Dole ats Castes neers 1,190 
DB 9B? na oesaclg bays serene eee las degs Dar Soba add Wave aa 1,897 
1B Oh e icse Roe eutewte tee tecearess Masten a dmet a eit 3,297 
1900) ssesiiae diet coed Gest eae ode 1,647 
V9OD, Siz Searioth tas ie ease ae Ra a ed 2,235 


These figures include roads built not only by the 
state, which has its hands full with the construction of 
the grand trans-Siberian railway, but also by corpora- 
tions whose activity now almost surpasses that of the 
early years of the decade beginning with 1870, the first 
period of great railway coustruction, when the building 
of roads, for some time at least, became the monopoly 
of a few private companies. At present franchises are 
eagerly contested by competing corporations, a fact 
unheard of until recently in Russia, where the state, 
not so very long ago, had yet to guarantee the interest 
on the stock and bonds of the chief railroad corpora- 
tions. The ministries of finance and transportation 
have, during the latest years, been literally swamped 
with petitions coming not only from railroad and con- 
struction companies, but also from representatives of 
“local interests,” as mining, manufacturing, and agri- 
cultural groups. The length of Russian railways in 
Europe alone has thus considerably increased during 
the last ten years, and surpasses now that of France 
and Great Britain, respectively, being inferior only to 
that of Germany. 

Simultaneously with the redemption of the greater 
part of Russian railways the government undertook 
the difficult task of regulating the railway tariffs for 
both: passengers and goods. The principles adopted 
were those of the “zone” tariff, and the results of the 
innovation have been very encouraging, for both pas- 
senger and freight traffic have increased considerably 
since the introduction of the new tariffs. 

The present state of the Russian railways, according 
to the recently published. returns of the ministry of 
communications, is stated as follows: At the begin- 
ning of 1902 the total length of all Russian railways 
(exclusive of railways in Finland) was 35,187 miles, 
of which 28,982 miles were in European Russia, 5,138 
represented the length of railways in Asia (exclusive 
of the Manchurian Railway), and 1,067 were secondary 
railways of local character. Of this total of over 35,187 
miles, 23,557 miles, or over 67 per cent, were owned 
and operated by the government. The value of this 
system, exclusive of the local secondary roads, is given 


as 5,149,399,000 rubles, or about 99,000 rubles per verst. | 


Of this grand total expended in the construction of 
railways the government’s share is 4,914,805,000 rubles, 
or about 95 per cent. ‘This amount includes the value 
of all corporate securities, both stocks and bonds, the 
income from which was guaranteed by the government, 
those of the bonds amounting to 2,920,428,000 rubles, 
which are held by the treasury, and the total amount 
of subsidies granted for the construction of railways. 
For January 1, 1904, the length of the entire Russian 
railway system, exclusive of 1,944 miles of railroad in 
Finland and 1,555 miles of the eastern Chinese road, is 
officially stated as 36,673 miles. Of this total, 31,493 
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miles were in Europe and 5,180 miles in Asia. Of the 
European railways, the government operates 19,256 
miles, while 10,954 miles of railway of general interest 
and 1,312 miles of railways of local interest were oper- 
ated by private corporations. The total length of 
double-track roads was 6,830 miles. The length of | 
miles opened for operation during the year 1903 was 
446 miles. The total number of miles under construc- 
tion was 3,931. 

For the five years 1897-1901 the net earnings per mile 
of the American railways and railways in European 
Russia compare as follows: 


Russian 

American railways in 
railways. Europe. 
DRO! -sjeeretesene Bete ata aces $2,016 $1,789 
1898 eS eta tad ne 2,325 1,778 
18995 os acaeemcte tea 2,435 1,705 
1900) ssa ce eisutie Saratov 2,262 1,664 
L90D: «hs Ped ceine a outatod 2,854 1,493 
Average ........... $2,378 $1,686 


It is seen that the net average per mile earnings of 
the American railways for the period in question are 
over 40 per cent higher than those of the Russian rail- 
ways. Still more unfavorable comparisons might be 
drawn if the financial accounts of the Russian railways 
were set side by side with the same accounts of Euro- 
pean railways having a much larger density of traffic 
than the United States railways. 

+ Oe 


Engineering Notes. 


An immense scheme of additional irrigation for the 
Punjab, costing 6% crores of rupees, is being prepared, 
and in order to keep pace with what is being done, 
the government of India has sanctioned a second chief 
engineer for irrigation for that province. 


A new type of automatic loom has been devised by 
two Burnley operatives. In this device all the features 
of the existing Lancashire loom are retained, and by 
the introduction of a hopper containing weft in steel 
tubes and some simple mechanism on the slay, an auto- 
matic loom is produced. When the weft thread breaks, 
the weft fork sets in motion mechanism which forces 
the old weft tube out of the shuttle at the top, a full 
tube immediately taking its place at the bottom. 


Pulverized coal for combustion under steam boilers 
was the subject of a paper read at a recent meeting 
of the Western Society of Engineers, Chicago, by Mr. 
John M. Sweeney. According to the results of com- 
parative trials cited by him, 9.4 pounds of water, equiv- 
alent evaporation from and at 212 deg. Fahr., were 
realized per pound of fuel with the pulverized coal and ~ 
7.5 pounds per pound of fuel with hand firing. On 
the basis of combustible the equivalent evaporation in 
the two cases was 10.47 and 8.4 pounds, respectively. © 


A record railroad run is to be inaugurated by the 
London and South-Western Railroad of England in 
connection with the recent decision of the American 
Steamship Line to make Plymouth instead of South- 
ampton the port of call in their transatlantic traffic. 
The boat train of this company is to convey the 
passengers direct from Plymouth to London | without 
a single schedule stoppage, a total distance of 230% 
miles, in 270 minutes. This will represent an average 


‘ speed of 51.27 miles per hour, which considering the 


difficult nature of the track will be a commendable 
performance. Furthermore, it will constitute the long- 
est railroad run without a stop in the world. 


The famous Morris Canal in New Jersey is practically 
condemned in a report just rendered to Governor 
Murphy by ex-Governors Werts, Griggs, and Voorhees. 
The canal company was incorporated in 1824 and built 
this waterway soon afterward, from Phillipsburg on 
the Delaware River to Jersey City, a distance of 106 
miles. A number of reservoirs were constructed, some 
of which are now summer resorts and surrounded by 
valuable estates. The State has a right to take the 
canal in 1974. It was leased in 1871 to the Lehigh 
Valley Railroad Company, which has since operated it. 


-The eminent commissioners report that even were the 


property in perfect condition, it could not be operated 
at a profit. The decline in its value has been due to 
the construction of railways which became powerful 
competitors, carrying freight at cheaper rates than is 
possible with the canal boats except at a loss. Event- 
ually all traffic was diverted from it except the trifling 
amount from the lessee. At the present time it stands 
in the way of needed public improvements, but its 
abandonment involves the untangling of a complica- 
tion of interests, including the stockholders of the 


. canal company, the lessee railroad company, the State, 


the municipalities along the route, the landholders 
about the reservoirs, and the people having: contracts 
for important water rights, not to mention a lot of 
trifling claimants for consideration. While the aband- 
onment is assured, it now appears that it will involve 
more trouble and delay than the original construction 
of this canal, once the pride of northern New Jersey.— 
Engineering Record. 


APRIL 30, 1904. 


Correspondence, 


Prevention of Premature Firing of Big Guns. 
To the Editor of the SciENTIFIC AMERICAN: 

Referring to the gun explosion on the battleship 
‘Missouri’ on the 18th instant, will inquire if it would 
not be a simple mechanical problem to design a device 
which would make it impossible to fire one of these 
guns until the breech was closed, similar in principle 
to the safety attachment on the handle of a Smith & 
Wesson pistol, which prevents the trigger being pulled 
until the palm of the hand grasps the handle? 

GEORGE BRECK. 

San Francisco, Cal., April 15, 1904. 

[The latest types of guns are provided with a safety 
device for the purpose of preventing premature firing. 
The gun is fired by closing an electrical circuit, and 
the contacts are not in a condition to close until the 
breechblock is entirely screwed home.—E’p.] 


The Blondlot, or NeRays. 

In this laboratory we have obtained uniformly nega- 
tive results in experiments on the Blondlot rays. Our 
experiments were made with the help of seven ob- 
servers, including five doctors, one student, and one 
laboratory attendant. Calcium sulphide screens ren- 
dered fluorescent in a separate room by burning mag- 
nesium were employed. They were brought into an 
absolutely dark room in which the observers had been 
kept for Some time. Two forms of screens were used: 

(1) Flat screens on which a circular area on a slip 
of glass is covered by calcium sulphide. 

(2) The later form in which a circular area at the 
back of the hemispherical lens is covered by calcium 
sulphide. 

The screens were either held by the hands of the 
observers or were clipped on stands. 

The observers were told first to look steadily at the 
screens and report any variation in brightness, calling 
out “bright,” “dimmer,” “dim,” “brighter,” etc, as 
the appearances seemed to change. Even with the 
screens on the slips of glass the observers after a few 
moments were able to call out the changes, although 
there was no attempt at muscular contraction. With 
the lens form of screen the changes in brightness were 
very marked. 

We next attempted to find whether muscular contrac- 
tion behind the screen caused’ an increase of bright- 
ness. Of course, where the observer sees a change in 
brightness without muscular contraction it is easy to 
be misled on this point. We made the observer con- 
tinue to call out the degree of brightness, and we 
contracted the muscles of the arm behind the screens 
sometimes after he had called out “bright” and some- 
times after he had called out “dim.” In the great 
majority of cases the effect we looked for did ‘not fol- 
low. In the few cases in which it occurred we 
naturally attributed the results to the changes in 
brightness which can be observed without any mus- 
cular contraction. 

We next told our observers to look, as it were, into 
the distance beyond the bright spot, and to report on 
the brightness of the screens. When the accommoda- 
tion of the eyes for the near vision was relaxed they 
reported without exception that the brightness of the 
screens was constant, and that muscular contraction 
made no difference. ; 

When observers were then asked to touch the backs 
of the screens, thus warming them, they reported an 
increase of brightness. 

It is not easy to explain the phenomena we have de- 
scribed. We believe that there is difficulty in accommo- 
dating for the fluorescent circle, and that there is a 
wavering movement of the ciliary muscles, and prob- 
ably also a wavering in the size of the pupils. Yet it 
is asserted that we can focus a point of light in a dark 
room, and it is difficult to see why the fluorescent 
screen cannot also be kept steadily in focus when it 
consists of a flat glass slip with fluorescent circle. 
In the case of the later, and presumably more success- 
ful form of apparatus, the difficulty is easily under- 
stood. In that form the fluorescent rays proceed from 
the back of a hemispherical lens, that is, from a point 
within the posterior principal focus, and they are 
widely divergent and thus strain the accommodation of 
all but near-sighted people. The fact that in every 
instance we found that the light becomes steady after 
relaxation of the accommodation is very striking. 

But the phenomena observed by us do not go any dis- 
tance toward explaining the results described in M. 
Blondlot’s papers. How is it that he and many of his 
compatriots see increase of brightness under condi- 
tions in which we see none? Is the explanation to be 
found in the paper by Heinrich, “Die Aufmerksamkeit 
und die Funktion der Sinnesorgane” (Zeitschr. fiir 
Psychologie u. Physiol. d. Sinnesorg., vols. ix. and xi.), 
in conjunction with our observations? Heinrich found 
after many careful experiments that the pupil dilates 
when attention is directed to an object situated in the 
field of indirect vision, and that it dilates still more 
during a short mental effort, such as a calculation. He 
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found also that on directing attention to an object in 
the field of indirect vision the ciliary muscle relaxes, 
thus diminishing the curvature of the crytalline lens, 
and that during mental calculation this change is very 
marked, causing a curvature even less than that re- 
quired for vision of a remote object. He found also 
that under the same conditions the axes of vision tend 
to become parallel or even divergent. : 

Can it be that the mental condition of some ob- 
servers in a state of expectancy reacts on the intrinsic 
muscles of their eyes, and thus they see what they 
think they should see? 

We have also experimented with the rays from a 
Nernst lamp, but without result.—Physiological Lab- 
oratory, the University, Glasgow, March 29. John G. 
McKendrick, Walter Colquhoun, in Nature. 

rl 
TWO HOME MADE WIRELESS TELEGRAPH RECEIVERS, 

Wireless telegraph receivers or ‘“‘kumascopes,” to 
adopt the name given them by Prof. Fleming, nearly 
all depend upon the principle of an imperfect contact in 
a local circuit being made better by oscillations gen- 
erated by the Hertzian waves. Most of these kuma- 
scopes have an exceedingly simple form and can be con- 
structed by. any amateur. One of the simplest is that 
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shown in Fig. 1, which only requires two binding 
posts, two pieces of No. 12 aluminium wire, and a 
large sewing needle. The wires A are supported at 
an angle with each other, as shown in the diagram, 
and across them lies the needle B. The kumascope 
is connected up in the usual way to a telephone re- 
ceiver D and a local battery C. Care should be taken 
to make the battery: sufficiently weak, for this is a 
very common cause of failure. A battery of suitable 
power can be made by filling a half-pint fruit jar half 
full of water and dissolving in the water a heaping 
teaspoonful of common salt. An electric-light carbon 
and an ordinary battery zinc rod may then be used 
for the electrodes. The kumascope may be used in 
connection with transmitting apparatus, such as that 
described in the ScIENTIFIc AMERICAN of September 14, 
1901. The Hertzian waves sent out by the transmitter 
will be detected by the usual bubbling or buzzing noise 
in the telephone. In our diagram we have shown 
one of the binding posts connected with the ground, 
and the other to the antenna. This is necessary only 
where considerable distances are to be covered, but 
may be dispensed with where the transmitter and re- 
ceiver are both located in the same room or building. 
The imperfect contact in this kumascope is due to the 
thin film of oxide which always covers the surface 


Fig, 2. 


of aluminium.: The film is sufficiently thick to nor- 
mally prevent the passage of the low-power current of 
the local circuit, but its conductivity is readily in- 
creased by the peculiar action of the electric surgings 
or oscillations set up in the aluminium wires by the 
Hertzian waves. The resistance of the oxide, how- 
ever, is immediately restored when the oscillations 
cease, and the buzzing sound in the telephone is there- 
fore due to the rapid variations in the battery cur- 
rent. 

Another kumascope which will be found just as 
easy to make, and which gives equally good results, 
consists of two strips of copper or tin secured to a 
board, as shown, and having notches cut in their ad- 
jacent ends to form a seat for a carbon ball. The ball 
may be carved out of an electric light carbon and 
rounded off smoothly with a file. Connections with 
a telephone and local battery are made, similar to 
those described above. The imperfect contact between 
the carbon ball and the copper strips normally offers 
a great resistance to the current in the local circuit 
which is greatly lessened by the electric oscillations. 
It will be observed that both of these kumascopes are 
self-restoring, that is, they require no tapper or other 
mechanical device to effect decoherence. 
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Electrical Notes. 


Some interesting experiments have been carried out 
in Milan with an electric street railroad car equipped 
with a single-phase alternate-current motor of the 
series laminated field type. This motor is the device 
of Dr. Finzi, and is designed for a frequency of 18 
periods per second. The motor weighs 16 hundreil- 
weight, In this apparatus the ordinary series parallel 
controller is replaced by a transformer giving respec- 
tive voltages of 80, 100, 120, or 140 volts as desited, 
when supplied with a current at 500 volts in its 
primary. The commutation proved highly satisfactory 
at starting loads, and under full voltage sparking was 
no greater than is the case with a good continuous: 
current motor. The commutator and brushes were 
examined after a run of 125 miles, and were found to 
be clean, and showed no signs of appreciable wear. 
The starting acceleration was not quite as good as 
that of a continuous-current motor, but was main- 
tained constant longer, so that a car speed of 16 miles 
per hour was reached in the same time by both, the 
energy taken being 14.85 watt-hours per ton in the 
case of the continuous-current motor, as compared with 
10.6 watt-hours per ton in that of the alternator. 


The Kelvin Compass.—In the marine’ world the 


“Thomson compass still holds: its own, and its users 


apparently have not even yet got used to the change in 
name from Sir William Thomson to Lord Kelvin. We 
notice, however, that the most recent patent compass 
issued by Messrs. Kelvin and James White, Limited, 
bears the name of Lord Kelvin. The feature in con- 
nection with the design of this which calls for special 
attention is the improvement in the means of suspen- 
sion,.in order to secure a steady card in spite of the 
greater vibration due to higher speed in steamships. 
Another feature is the illumination of the compass at 
night entirely from the underside. This can be done 
either with electric light or by means of oil lamps. 
In either case adjustment in the intensity of the light 
is provided, as this has been found particularly useful 
when taking bearings from stars or other faint lights. 
A new form of helmet is now introduced having rifle 
sights upon the top. This helmet moves round freely 
in any direction, and bearings of the sun, lights, buoys, 
or other objects are taken instantaneously and read 
directly upon the compass card. Bearings by azimuth 
mirror in the usual way can also be taken by day or 
night without removing the helmet. These facilities 
for taking bearings smartly and conveniently are being 
greatly appreciated by shipmasters and navigating 
officers. 


M. Routin, of Lyons, has devised an electro-mechani- 
cal governor which is described in a recent article by 
M. F. Brock in the Elektrotechnische Zeitschrift. The 
device consists of a solenoid, magnetized by a few 
series turns and a coil which is in shunt with the 
generator. The magneto-motive forces of the two wind- 
ings are opposed, that of the shunt coil, however, pre- 
dominating under normal conditions. The field switch, 
the valve mechanism and a rheostat in series with the 
shunt coil of:the solenoid are mechanically connected 
to the armature of the solenoid. The last-named 
switch performs the function of securing the predomin- 
ance of the: shunt coil of the solenoid for any position 
of the latter’s armature. Assuming additional load to 
be put on the generator, the armature of the solenoid 
will drop a certain distance, because the increased 
magnetomotive force of the series winding of the sole- 
noid will, by more nearly balancing that of the shunt 
coil, diminish the strength of the eloctromagnet. In 
falling, the armature will have acted upon the valve 
gear, at the same time cutting out resistance from the 


‘ field circuit of the generator as well as from the cir- 


cuit of the shunt coil of the solenoid. If load is 
taken off, the action is reversed and the armature is 
drawn higher up into the solenoid, and if a short circuit 
takes place the series coil largely predominates, the 
armature is drawn right up and steam is shut off. If 
the fuse blows in the generator circuit, the same thing 
occurs, the shunt coil now being responsible for this. 
a He 
The Current Supplement, 


The article begun by Frank C. Perkins, in the last 
number of the SctrrreEMENT on the “Development 
of the Electric Mining Locomotive,’ is concluded. 
Some well-known foreign and American locomotives 
are described and illustrated. “Electrolytic Rectifiers 
for Charging Storage Batteries,” is the title of a very 
instructive paper. Dr. G. Erlwein begins an admir- 
able discussion of the “Purification of Potable Water 
by Means of Ozone.” Mr. Hiram Percy Maxim’s very 
thorough study of the cost of operating automobiles for 
commercial purposes is concluded. Assistant Naval 
Constructor Gleason writes instructively on the steam 
turbine. Mr. Charles H. Stevenson has much that is of 
value to write on the menhaden industry. How an 
automobile can be run on a railway track is a subject 
that is well illustrated in the current SUPPLEMENT, 
No. 1478. The usual electrical, engineering, and con- 
sular notes will be found in their accustomed places. 
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THE MANUFACTURE OF INCISED, OR CUT GLASS, 
: an LASS is a_ singu- 
, i larly versatile ma- 
terial, at once re- 
fractory and yield- 
ing, yet lending it- 
self to use in thou- 
sands of ways. It 
is as a means of 
artistic expression 
that it is chiefly 
interesting, for its 
‘ : 3 utility is beyond 
all question. The iridescent chatoyant colors of 
antique glass—Nature’s destructive action—do not 
distract us from the charm of perfect form. 
Venetian glass, the beautiful product of the lagoon- 
island of Murano, is so very impracticably fragile, 
that even its possession is a care. Probably glass 
would have remained in a rather humble position, 
if it had not been that a Bohemian glass-worker 
more than two hundred years ago conceived the 
idea of a new invention, which was destined to 
change the glass product of the world. He thought 
of making the heavy “flint” or “lead” glass larger 
as regards the dimensions of the walls of the 
article, in order that he might have more stock to 
work on, so that he could deeply incisé, or cut the 
glass to form patterns, the sides of the rough cut 
being in turn -polished to give the effect of a many- 
faceted jewel. The success of the new objet 
@art was not immediate, and it was only when 
the crude designs and imperfect workmanship of 
the earlier cutters gave way to the labors of highly- 
skilled artisans directed by talented designers that 
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cut glass, or “art glass,” as we might term it, took 
the place to which its great beauty entitles it. It is 
to America that we must look for the perfection, 
and the superiority of design and skillful work- 
manship of this branch of the industry. There is 
no such thing as absolute interchangeability in 
the glass-cutting establishment, and the artistic 
bent of the various cutters is encouraged. For 
purposes of illustration of this interesting in- 
dustry, we have selected the plant of the Libbey 
Glass Company, of Toledo, Ohio, as being the best 
exponent of this really American industry. 

Glass is a peculiar product, having as a base 
silica, which is fused with alkalies and metallic 
oxides to form a hard transparent substance which 
we all know as “glass.” It can be wrought in 
various ways, and is susceptible of a high, and, 
when properly cut, a lasting finish. There are a 
number of varieties of glass, composed of varying 
ingredients, but we need only concern ourselves 
with lead glass, used fos decoration: by incision, 
or the cutting away of portions of the reinforced 
wall so as to form an ornate pattern. ‘The raw 
materials consist of a sand, so called, of excep- 
tional quality as regards sharpness and color. It 
is not a sand in the ordinary sense of the word, 
but is a quarried rock which has been crushed. 
This accounts for the uniformity of its color, 
which is so necessary in producing a steely-blue 
white glass, which is to be used for giving the 
prismatic colors caused by the cutting process. 
The red lead, saltpeter, and sodium carbonate are 
accurately mixed with the sand, and a small per- 
centage of white arsenic or manganese is added to 
bleach or clarify it. The proportion is varied ac- 


Blowing Glass Articles. 
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ccrding to the nature of the finished product. A glass 
furnace is a large round or oval fire-brick oven, cap- 
able of holding an aggregation of melting pots, which 
rest on a floor in common under a dome called a crown. 
These pots are made of unbaked fireclay. A mouth 
gives entrance for the raw material and the work- 
men’s blowpipes, to which the molten glassadheres. A 
furnace may contain as many as sixteen pots arranged 
radially on the floor of the furnace. They are heated 
before setting, and are subsequently filled with about 
1,600 pounds of raw material, which soon melts at a 
temperature of 2,500 deg. F., caused by the intense 
flame of gas and air, which is deflected from the dome 
downward, the products of combustion passing out 
through a stack. 

The glass gatherer receives his order for a, specified 
size and shape for his article; and .after obtaining a 
sample to guide his memory, takes his iron blowing- 
tube, and collecting sufficient of the molten glass from 
the pot in the furnace, rolls it to and fro on a metal 
plate to produce a uniformity of distribution of the 
mass, which is then reheated in a furnace called a 
“glory-hole.” He then turns it over 
to a glass blower, who takes the pipe 
and blows the article to approximately 
its final shape. It is then reheated and 
given definite form and finish by the 
most expert workman of all three. 
The tender glass must now be an- 
nealed or tempered to equalize the 
strains, otherwise the piece would 
break. It is then placed in kilns or 
tempering ovens, where it is first re- 
heated and then gradually cooled, 

The heavy uncut articles are then 
ready for the cutting operation, by 
which they lose considerable weight. 
In some cases the loss is one-third. 
The cutting operation really consists 
of three stages. The article is first 
roughed with sand and a steel grind- 
ing wheel. It is then smoothed by a 
stone cutting wheel, and is lastly fin- 
ished by a wooden polishing wheel. 
A workman holds the article against 
the .conical edge of a steel wheel se- 
cured to a shaft driven by belts and 


Grinding the Foot of a Vase. 


Design Roughed in Design Pulished. 


The Pattern. The Blank, 
A Cut Glass Plate. 
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pulleys. Fine sharp clean sand and water are allowed 
to drip on the wheel from a cone-shaped bucket. The 
article is pressed against the rapidly-rotating wheel, 
and is deeply scored or cut. The heaviest and princi- 
pal lines in the pattern are roughed-in by these steel 
wheels and the sand. In order that all articles may 
stand ‘level, the bottoms are ground on a horizontal 
grinding wheel, sand and water still being used. The 
roughed article is now ready for the wet smoothing 
stones, which resemble steel wheels both as to size and 
edge, but no sand is used; these wheels follow the cuts 
that the steel wheels have made, and also cut in the 
finer lines of the pattern. The practically finished 
piece is now ready for the polisher, whose rouge- 
charged wheels are of wood, their size and edge being 
the same as those of the steel and stone wheels, and 
therefore adapted to follow every line with almost 
mathematical accuracy. We have now the finished 
piece, which may grace a table or which may adorn the 
buffet of the White House. While cut glass is made 
abroad, the examples lack shape and depth and uni- 
formity of cut. For this reason American cut glass 
forms an object of export, and the ex- 
amples of art in this glass which will 
be exhibited at the St. Louis Exposi- 
tion will be a revelation to most visi- 
tors. 

The Romans and the _ Orientals 
were fond of both the cameo and 
the intaglio processes of engrav- 
ing, and they had a peculiar com- 
bination of both which we now desig- 
nate as “rock-crystal engraving.” This 
is a long and expensive process, but 
the superb and highly artistic results 
fully warrant the expenditure of 
labor. The somewhat formal and 
mathematical lines give way to flori- 
ated designs, or free rein is given to 
the plastic fancy by the possibility if 
not the ease of modeling. The sculp- 
tor in his studio adds clay while he is 
working at his bust or group, while his 
marble-worker cuts off the marble to 
attain the same effect, in one case ad- 
dition and in the other subtraction— 
the glass engraver does both. This 
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style of glass art work is also carried on by the Libbey 
Glass Company. The engravers use copper disks of 
various diameters and thicknesses. The steel spindles 
carrying the disks are secured to a rapidly-rotating 
polishing head, the copper being charged with olive oil 
and emery powder. The tools are changed as often as 
necessary to obtain the desired effect. Both smooth 
and matt surfaces may be produced, or delightful com- 
binations can be made of them. The cut glass indus- 
try certainly has a bright future in this country. 
——_—_—> + + oe 
THE AUTOMOBILE AND MOTOR-BGSAT RACES AT NICE 
AND MONTE CARLO, 

BY THE SCIENTIFIC AMERICAN’S SPECIAL CORRESPONDENT. 

Interest in the annual automobile speed trials at 
Nice was increased this year because of the motor- 
boat races in the Bay of Monaco, which were run off 
a few days later in conncction with an exhibition of 
this new type of speedy craft. 

The automobile speed trials were held on the first 
day of April, and were carried out without accident 
and with a considerable lowering of existing records. 
These trials took place on an extension of the Prom- 
enade des Anglais, and the road, while not so straight 


The “Trefle-a-Quatre” at Full 
She covered 124.2 miles in 5 hours. 


Speed, 


‘La Rapee IlI.”? Winning the 93,15-Mile Race in 4 Hours, 30 Minutes, 
22 1-5 Seconds. 


16 minutes. 51% seconds. 
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going at a 95-mile-an-hour gait in an open automo- 
bile are graphically portrayed by Rigolly in the foliow- 
ing words: “I felt I was traveling very fast—faster 
than at Ostend; but I was quite unable to judge the 
pace. I saw nothing of the road -but a white ribbon 
which I did my best to follow in the middle. The 
only real sensation of my speed was the impression 


that my head was coming off—was being torn backward : 
I was in great need of a support, - 


by a furious wind. 
such as photographers employ.” Asked if: he could 
have maintained such speed for half an hour, he re- 
plied. that the strain on his eyes and neck was £0 
great that he did not believe anyone could keep up 
such a pace for 20 kilometers. Despite the fact that 
the machines, throwing up clouds of dust, all traversed 
this curving “ribbon” of road, whose surface had numer- 
ous small holes and hummocks, and which was l!ined 
on both sides with sightseers, not a single accident 
marred the events of the day. 

These began with the mile speed trials from a 
standing start, which were opened at about 2:30 P. M., 
by a motor bicycle. Tamagni, on an Italian, 5-horse- 
power, twin-cylinder Marchand machine, won in 1 
minute, 7 2-5 seconds, averaging a speed of 5314 miles 
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motors only, and by machines of any motive power, 
respectively. The weight of the machines in both 
instances nfust not exceed 1,000 kilogrammes (2,204.6 
pounds). A distance of 600 meters (656.4 yards) was 
allowed in which to get up speed for these flying kilo- 
meter trials. The one for the second Rothschild cup 
was won by Rigolly in 24 seconds, with Duray second 
in 26 8-5 seconds, and Mark Mahew third in 28 3-5 sec- 
onds. Three out of the four 80-horse-power Mercedes 
cars finished next in 29 2-5 seconds, the fourth covering 
the 6-10 of a mile in only 2-5 of a second longer time. 
Although the Mercedes cars were beaten, they never- 
theless showed their great uniformity by making such 
an even performance. 

It was in the trials for the third Rothschild cup that 
Rigolly broke all records. Mark Mahew, on his Napier, 
flashed by first at 82.24 miles an hour. His time for 
the kilometer was 271-5 seconds. Hardly had the 
roar of his machine died away when sounds like 
those of a rapid-fire gun of large caliber were 
heard in the distance. One had barely time to 
guess what machine it was, when a huge racer with 
poat-shaped prow flashed by and was hid in a cloud of 
dust. The car jumped and bounded on the rather 

"5 re 
<a ut) Sali 
a} Ari i" > 


Oger 


‘am 


\ 


Lieut.-Col. Mark Mahew on His 100-Horse-Power Napier Racer. 
Record: One milefroma standing startin 1 minute, 8 seconds. One kilometer with a flying start in 27} seconds, 


(Third place.) 


Rigolly on His 100-Horse-Power Gobron-Brillie Racer. 


Record: One mile from a standing start in 5383 seconds. One kilometer with a flying start in 


232 seconds, 


Record : 


One mile from a standing start in 57% seconds. 


Werner on an 80-Horse-Power Mercedes Racer. 


(Third place.) One kilometer 
with a flying start in 293 seconds, 
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or smooth as the cement road of the Promenade, was 
not bad enough to prevent the breaking of records. 
Last year the Serpollet steam racer swept all rec- 
ords away and won for the third time (and thus per- 
manently) the original Rothschild cup for the flying 
kilometer, in 29.19 seconds. A new cup was immedi- 
ately donated by Baron de Rothschild, and was won 
for the first time last year by Hieronymus on a Merce- 
des car in 31.66 seconds. This, the best time previ- 
ously of a gasoline racer in the Nice speed trials for 
the flying kilometer, was cut this year to 233-5 sec- 
onds by Rigolly on a 100-horse-power (nominal) Go- 
bron-Brillié car. This new time for the kilometer 
corresponds to a speed of 152.54 kilometers, or 94.70 
miles, an hour, which is an increase of 24.387 miles an 
hour in the rate of speed over that attained last year 
by Hieronymus on the 60-horse-power Mercedes. When 
the fact is taken into consideration that this much 
faster speed was attained on a poorer roadbed than 
that on which last year’s records were made, one can 
readily see that there has been not only a considerable 
increase in the power of the machines, but.also an in- 
crease in skill in guiding them. The sensations of 


an hour. A 5-horse-power Griffon machine was _ sec- 
ond in 1 minute, 9 seconds. The previous world’s rec- 
ord for this event was 1 minute, 13 4-5 seconds, held by 
a Griffon machine. 

There were eight huge racing cars. in the speed 
trials, two of which were 100-horse-power Gobron- 
Brillié machines; one, a new 100-horse-power Napier 
racer; and four, 80-horse-power Mercedes racers. The 
Gobron-Brillié cars won all the trials, and tied each 
other in the mile from a standing start, which they 
covered in 533-5 seconds. The older of these two ma- 
chines, driven by Duray, is fitted with three speeds, 
while the new car, driven by Rigolly, has four. This 
gave Duray an advantage when there was but a short 
distance in which to start, or in starting from a stand- 
still, Four Mercedes machines made the next best 
times to the Gobron-Brillié’s in the mile from a stand- 
ing start, the first of these, driven by Werner, making 
it in 574-5. Mark Mahew, on his Napier, was seventh 
in 1 minute, 3 seconds. e 

The great events of the trials were the flying kilo- 
meter tests for the second and third Rothschild cups, 
which can be competed for by machines with explosive 
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rough road in a most startling manner. But it was 
past before one could realize one’s danger should any- 
thing go wrong. The spectators expected that a new 
record ‘had been created, and cheered vociferously. 
Rigolly’s machine covered the kilometer in 23 3-5 sec- 
onds, or at.a 1214-mile-an-hour faster rate of speed 
than that attained by the Napier. The other Gobron- 
Brillié was second in 25 1-5 seconds, and the times of the _ 
Mercedes machines were 29, 291-5, 29 3-5, 294-5, and 
30 2-5 seconds respectively. The Mercedes, which we 
illustrate, driven by Werner, was fifth in 29 1-5 seconds. 

The Gobron-Brillié machines have been manufact- 
ured in France for a number of years past, and a full 
description of them’ will be found in the Sclenriric 
AMERICAN for December 28, 1901. Their great peculi- 
arity is the employment of a double piston motor in 
which the explosion occurs between the two pistons, 
driving them apart. The four-cylinder motor used on 
the present car has eight pistons. The casings on 
top of the cylinders cover the piston rods and the con- 
necting rods which extend down to the crank shaft. 
The positive fuel-feed device which has been used here- 
tofore has, we understand, been now abandoned for an 
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automatic carbureter. The Gobron-Brillié motor was 
one of the first to be adapted to the use of alcohol 
for fuel. The motor on the record-breaking racer is 
said to develop in reality nearly 130 horse-power. 

All three of the machines illustrated are prospective 
contestants in the Gordon Bennett Cup Race to be 
held in Germany in June. 

The last event of the day was the third annual hill- 


climbing contest for the De Caters cup. This cup’ 


was first won by Serpollet in 1902, the contest being 
that year held over a kilometer course on the long 
Nice-La Turbie hill on the Corniche road, and Serpol- 
let’s time being 59 seconds. Last year the test was 
made over a like distance on Laffrey hill, and 
Rigolly, on the same Gobron-Brillié machine which 
Duray is driving this year, cut nine seconds off 
Serpollet’s record. The test this year was over a 500- 
meter (547-yard) course on the Nice-La Turbie hill, 
which has an average gradient of about 10 per cent. 
Duray, on the three-speed machine that won last year, 
won again this time in 26 seconds, Rigolly, on the 
four-speed Gobron-Brillié, taking one second longer. 
Werner, on the 80-horse-power Mercedes, was fourth 
in 28 seconds. Another Mercedes came in fourth in 
28 3-5 seconds, while the Napier racer took fifth place 
in exactly half a minute. Fletcher and Jenatzy, on 
Mercedes cars, made a dead heat in 301-5 seconds. 

The motor-boat races, which were sailed over a hexa- 
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gonal course 12.5 kilometers (7.84 miles) in length in 
the -Bay of Monaco, began on April 5 with a 150-kilo- 
meter (93.15-mile) race for the large, powerful rac- 
ing boats less than 8 meters (26% feet) in length and 
having a.total cylinder capacity less than 7.5 liters 
(457.66 cubic inches); and with a 60-kilometer (37%4- 
mile) race for. the smaller cruising launches less than 
6.5 meters (21.32 feet) long and with a cylinder capa- 
city of tess than 2.5 liters (152.55 cubic inches). A 
special traveling crane conveyed the boats from the 
exhibition space to the water’s edge, and laid them 
upon a long incline running out into the water, down 
into which they were readily slid. 

The 150-kilometer race was won in 4% hours, 221-5 
seconds by “La R&pée III.,” a 7.98-meter (26.18-foot) 
boat built by Tellier and fitted with a Panhard & Le- 
vassor, four-cylinder, 35-horse-power motor having a 
cylinder capacity of 7.363 liters (449.30 cubic inches). 
The “Princess Elizabeth,” which came in second in 5 
hours, 18 minutes, and 4 seconds, is exactly the same 
type and length of boat, and is fitted with a four-cylin- 
der Delahaye motor having a cylinder capacity of 
7.443 liters (454.186 cubic inches). 

Out of seven racers and six cruisers which started, 
only three of the former completed the race, while five 
of the latter succeeded in finishing. This shows that 
the ordinary launch with an engine of moderate horse- 
power is much more reliable than the light racing 
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shell propelled by a high-power motor and generally 
termed an autqmobile, or motor, boat. 

The winner of the 200-kilometer (124.2-mile) race— 
the “Tréfle-A-Quatre’—as well as “La R§apée III.,” are 
shown in the photographs taken during the race. An 
idea of the fine lines of these boats can be had by 
noting the bow wave, which is so thin as to be quice 
transparent, the waterline of the boat being readily 
seen through it. The “Tréfle-A-Quatre” is fitted with 
a Georges Richard-Brazier four-cylinder motor. Its 
time for the 200 kilometers was 5 hours, 16 minutes, 
51 3-5 seconds. 

The motor-boat races were carried out successfully 
and with but one serious accident. This happened to 
the “Parisienne II.,’ a very long razer equipped 
with three motors of about 70 horse-power each. This 
boat caught fire from a gasoline leak, and the gasoline 
in her tanks made a furious flame. The three men of 
the crew escaped by jumping overboard, and two of 
them were badly burned. As the boat had a steel 
hull, it was not destroyed, although the engines were 
ruined. 

at 0 

There are said to be 42,000 locomotives in this coun- 
try, and of these about 3,200 are supplied with electric 
headlights, while 1,650 are equipped with acetylene 
generators. The remainder of these engines are mak- 
ing use of oil for the headlight illuminant. 


RECENTLY PATENTED INVENTIONS, 
Electrical Devices. 


PRINTING-TELEGRAPH RECEIVER.—J. 
D. Wuitr, 50 Clanricarde Gardens, London, 
England. The present receiver differs in var- 
ious ways from a simple form of printing-tel- 
egraph receiver and one more complex des- 
cribed in. two former patents granted to Mr. 
White. The mechanism is operated by an 
electro-mechanical device by which the rotation 
of the type-cylinder is. effected by currents of 
one polarity sent along a single wire, while the 
other cylinder is operated by currents of the 
opposite polarity sent along the same wire; 
but the operation is not limited to this parti- 
cular device. It may also be operated by any 
of the other electro-mchanical devices used in 
receivers to rotate type wheels and to effect 
printing. 

RELAY-MAGNET.—W. PALMER, JR., Rincon, 
New Mexico. The object in this case is to 
provide a simple and practical relay-magnet of 
a kind designed to enable the current from a 
local battery to be directed at will through 
either one of two electromagnets by merely 
reversing the polarity of the current on the 
main line at a remote point. 


MEGAPLEX RELAY.—R. A. ENGLER, Du- 
buque, Iowa. In Mr. Engler’s invention the 
improvement relates to relays, and more par- 
ticularly to a type of relay for increasing the 
effect of feeble currents—such for instance, as 
are employed in telephony. The structure is 
such as to increase the effect in various ways, 
and especially to permit several distinct de- 
vices to act cumulatively. 


Hardware. 


SASH-FASTENER.—J. A. Lone, Spokane, 
Wash. In this patent the invention relates to 
a device for securing the meeting-rails of an 
ordinary window-sash that operates in a verti- 
eal direction. One object is to provide an im- 
proved form of sash-fastener that will engage 
the under face of the upper-sash rail and not 
be dependent upon the means of securing one 
portion of the sash-fastener to said rail. An- 
other, to provide an improved form of device 
that will securely hold the rails together and 
prevent unauthorized operation of the window- 
sash. 


WIRE-FENCE TOOL.—J. A. MILLER, Avon- 
dale Col. In the present case the invention 
pertains to tools employed in the erection and 
repair of wire fences, and has for its object to 
provide a tool of that character having details 
of construction that adapt it for efficient ser- 
vice as a wire-stretcher and a staple-pulling 
implement. 


LEVEL, PLUMB, AND INCLINOMETER.— 
J. HAppue, Cleveland, N. Y. The purpose in 
this instance is to. provide details of construc- 
tion for a device which adapts it for conven- 
ient and reliable service to determine if an 
object or surface that may be fixed or movable 
is plumb, level or inclined, and define the de- 
gree of inclination or deviation from a per- 
pendicular or horizontal plane. 

SASH-LOCK.—C. W. Ranpatu, Lockport, N. 
Y. In this lock the object in view is to pro- 
vide a device which may be applied to one of 
the meeting-rails of a pair of sashes, said de- 
vice serving to hold the sash or sashes in ad- 
judged positions for preventing rattling thereof 
under the pressure of wind, the device being 
readily adjustable to sashes of different thick- 
nesses in order that it may be used generally 
on different sizes and styles of sashes. 


Household Utilities, 


SAD-IRON.—M. Joycs, Salt Lake City, Utah. 
To enable this iron to compete commercially 
with cheaper irons, the inventor casts the body 
in one integral piece, with guide-lugs project- 
ing upward therefrom, and provides a wooden 
handle with a metallic connection-plate adapted 


separated from the handle by a non-conducting 
shield, said plate having a stop-bar and a 
spring-dog connected with.a headed pin or 
screw fastened on the upper side of the iron- 
body. The invention relates to irons of the 
type disclosed in two prior patents granted Mr. 
Joyce. 


BED-COVERING.—E. W. Brown, New York, 
N. Y. Mr. Brown’s invention relates to cov- 
erings for beds, couches, cribs, and cots. His 
improvements enable the bed-clothing to be 
fastened in place easily and quickly so that 
the covering cannot be “kicked off,’ thus af- 
fording protection to the sleeper. Covering 
may be suspended in elevated position and in 
a way form a drapery, which depends from 
the suspended covering to the sides and foot 
end of the bed, thus keeping from coming in 
contact with the person, while protecting 
from drafts. 


Of General Interest. 


SELF-LOCKING TACKLE-BLOCK.—J. 0. 
Watton, Boston, Mass. The present invention 
consists in a simple guard combined with or 
formed on the block on its rear side just 
behind the cramping-pulley, so that the run 
of this part of the rope will be thrown laterally 
away from the cramping-face on the rear side, 
but will not interfere with the locking of the 
rope on the front side. A self-locking pulley- 
block has been shown and described in a former 
patent granted to Capt. Walton. 

WINDOW-CLEANER.—J. C. G. Fritz, New 
York, N. Y. The object of the invention is to 
provide a window-cleaner more especially de- 
signed for use on windows of locomotive-cabs, 
platform-windows of street-cars, and other 
vehicles and arranged to permit the engineer, 
motorman, driver, or other person to keep the 
outlook-window perfectly clear from _ frost, 
moisture, dirt, and the like and permit at all 
times a clear view of the path in front of the 
vehicle to avoid collisions. 


NON-REFILLABLE BOTTLE.—.W. C. Buat, 
Fernandina, Fla. In this patent the improve- 
ment refers to a class of liquid-packages that 
are provided with means to expose or prevent 
the reuse of the receptacle after the contents 
have been removed, and has for its object to 
purovide novel details of construction for a 
bottle and its closure which will effectively 
prevent the refilling of the bottle after the 
contents have been partially or wholly de- 
canted. 


GARMENT-SUPPORTER FOR MEN.—W. A. 
WricHt, New York, N. Y. The purpose in 
this case is to provide a form of garment-sup- 
porter especially adapted for use in connection 
with trousers and so constructed that it will 
include a button or stud to receive a suspender- 
end, a member for supporting engagement with 
a pair of trousers, a member, if so desired, 
adapted to prevent the upward movement of 
a belt, and a member whereby to apply the 
device to the inner face of the trousers waist- 
band. 

STEERING AND STEADYING MECHANISM 
FOR BOATS.—W. H. Youne, Troy, N. Y. In 
this patent the invention has reference to im- 
provements in steering and steadying mechan- 
ism for marine vessels, the object in view being 
the provision of a simple means whereby the 
boat may be easily steered and also prevented 
to a great extent from rocking and pitching. 


) CIGARETTE OR CIGAR BOX.—A. G. 
Pstaki1, New York, N. Y. The present inven- 
tion has reference to improvements in cigar- 
ette or cigar boxes of the kind in which cigar- 
ettes.or cigars are originally packed for sale; 
and an object is to provide a box of novel con- 
struction and having a receptacle for holding 
matches furnished with each package. s 


Nore.—Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 


Please state the name of the patentee, title of 


to Ile between the lugs of the iron-body and | the invention, and date of this paper. 


Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
will tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing theinformation. imu every case it is neces= 
sary to give the number of the inquiry. 


MUNN & CO. 


Marinelron Works. Chicago. Catalogue free. 


Inquiry No. 5438.—For makers of armatura core 
punchings in sheet metal, of the ring type. 


AUTOS.—Duryea Power Co., Reading, Pa. 


Inquiry No, 5439.—For clocks for a_ factory, 
which are electrically controlled from one master clock. 


For hoisting engines. J.S. Mundy, Newark, N. J. 


Inquiry No. 5440.—For the makers of the ‘“‘ Mer- 
ritt? typewriter, or dealers in repair parts therefor. 


“U.S” Metal Polish. Samples free. 


Inquiry No. 5441.—For parties engaged in the 
manufacture or designing of clock cases. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 


Inquiry No. 5442.—For manufacturers of light 
wooden and metal s pecialties. 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 


Inquiry No. 5443.—For manufacturers of vulcan- 
ized fiber specialties. 


Indianapolis. 


American inventions negotiated in Europe. Wenzel 
& Hamburger, Equitable Building, Berlin, Germany. 

Inquiry No, 5444.—For manufacturers of mae 
chines for turning and boring hub blucks. 

(= Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway 
New York. Free on application 

Inquiry No. 5445.—For manufacturers of bal- 
loons. 

Fine machine work of all kinds. Electrical instru- 
ments a specialty. Models built to order. Page Mae 
chine Co., 812 Greenwich Street, New York. 

Inquiry No. 5446.—For woodworking machines 
for such work as dowels, skewers, etc. 

The largest manufacturer in the world of merry-go- 
rounds, shooting galleries andhand organs. For prices 
and terms writeto C. W. Parker, Abilene, Kan. 

Inquiry No. 5447.—For manufacturers of heavy 
corded webbing. . 

The celebrated ‘ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Mae 
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 5448.—For machinery for making 
earthenware water pipes. 

In buying or selling patents money may be saved 
and time gained by writing Chas. A. Scott, 340 Cuttler 
Building, Rochester, New York. 

Highest references. 

Inquiry No. 5449.—For the addr.ss of the Furber 
Patent Shoe Company. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, machin- 
ery and toois. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 

Inquiry No. 5450.—For the address of the U. S. 
Silver Co.. also of the Crown Silver Co. 

Patentable, combined working machine for sale. 
cabinet makers, machinists, amateurs. 
of 12 different apparatus. Foot power. 
bench to match. All rights to buyer. 
ortogether. Buddig, Eustis, Neb. 


For 

Has capacity 
Also a working 
Sold separately 


Inquiry No. 5451.—For manufactu in- 
ery for making tooth brushes. Bore Orman 
For SALE. -35 H. P. Berger Gas Engine. A splendid 
engine at a bargain. Burrell & Morgan., Elkhart, Ind. 
Inquiry No. 5452.—For fhe ad 
National Electric Headlight Co. oe eee hee 
FoR SALE.—Home and foreign patent rights covering 
Combination Pastry Knife. Comprises five utilities. 
Cost 3 cents to manufacture. Adapted to mail order 
custom, F. A. Tobler, Bisbee, Arizona. 


Inquiry No. 5 _ - a 
tae tient 453.—For makers of a bower-barff. 


Inquiry No. 5454,—For dealers in huri i 
in tank cars in quantities. ES ale 


Inquiry No. 5455.—For a small ice machine, 
which 1s not expensive, and which is realy suitable for 
family use. 


Inquiry No. 5456.—For the address of Geo. W. 
Shaw manufacturer of wooden mantels, coal and gas 
grates. 


Inquiry No. 545'7.—For an electrical device by 
means of which the number of feet of water in a reser- 
voir OF tank can be ascertained at a distance of 4 or 5 
miles. 


Inquiry No. 5458.—For manufactarers of stamp- 
ed steel cellings. 


Inquiry No. 5459.—For machines for making 
paper boxes and cartons. 
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and Queries. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 


References to former articles or answers should give 
date of paper and page or number of question. 


Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 


Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 


Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books’ referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(9378) H.L. J. says: I was recently 


shown an optical illusion which puzzles me. 
A chicken feather was placed near my eye, and 
looking through it at my hand with fingers 
slightly opened, and distant about 15 inches, I 
saw the bones in my fingers, as clear and dis- 
tinct in outline as with the X-ray. So did 
others of the party. Again, the feather held 
in same manner between the eye and the sun 
when near the setting horizon, showed all the 
colors of the rainbow in same order and posi- 
tion. Please give the philosophy of all this. 
A. ‘The experiment you made in _ looking 
through the meshes in the feather was an ex- 
periment in diffraction. When you looked at 
your finger held at a distance from the feather 
you saw a fringe or shadew which followed 
the outline of the edges of the finger. It did 
not resemble the outline of the bones at all, 
as they are seen on ‘the fluorescent screen by 
X-rays: By the X-ray you see the bones as 
shadows, larger at the joints; you see the tap- 
ering shafts of the bones also. Here you only 
see the outline of the flesh of the fingers in a 
double.line on each side of the finger. To test 
the matter use a lead pencil or a stick of about 
the size of the finger, and you can see the bone 
in a stick exactly as well as in your finger. 
There has been a very ingenious toy called the 
“bonescope’” made on this basis. A piece of 
fine cloth is stretched over a half-inch hole in 
a bit of wood, which may be two inches across 
and a half inch thick. On looking through the 
hole in the center you may see all that you 
describe. The colors seen on the horizon and in 
looking at the setting sun are due to the inter-- 
ference of light. You will find all these ap- 
pearances described, under ‘Diffraction and 
Interference of Light.’?> The experiment is very 
curious, but is explained without difficulty. See 
Weight’s “Light,” which we can furnish for $2 
mailed. 


(9379) G. EC. asks: 1. How many 
cubic feet capacity would be necessary in a 
tank or other reservoir, holding compressed air 
at a pressure of 200 pounds to the square inch, 
at the start, to run an engine furnishing 1 
horse-power one hour? How large if the pres- 
sure was only 100 pounds at start? A. An 
engine running at a uniform air pressure of 50 
pounds per square inch, at onehalf cut-off, 
requires 183% cubic feet of free air per min- 
ute, delivered at ordinary temperature. The 
supply of air from a high-pressure tank, say 
of 200 pounds to 50 pounds, reduces the tem- 
perature over 300 deg. F. with an expansion of 
about two and one-half volumes; so that if 
heat can be added to the air after expansion 
from the tank, a considerable economy may be 
obtained in using compressed air from both 
pressures. The tank must have a reserve ca- 
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pacity for the engine. running pressure at 50 
pounds, and, therefore, the relative volumes 
being 14 1-83 at 200 pounds and 4 1-3 at 50 
pounds, we find that the tank should have a 
capacity of 81 cubic feet at 200 pounds pres- 
sure, or say 38 feet diameter by 12 feet in 
length; and for 100 pounds initial pressure, a 
tank twice the capacity, or 4 feet diameter by 
13 feet long. 2. Could a windmill be used for 
compresing the air, thus conveying the energy 
ef the wind to the engine, and thence to a 
dynamo, for electric lighting, etc.? Would we 
not by so doing convert the unsteady, jerky 
metion of a windmill to an even, steady motion 
suitable for any purpose? A. A windmill can 
be used for compressing air to run a motor 
for driving a dynamo, and with ample storage 
the 2#hour day’s work of the windmill may be 
stored for supplying the evening light current, 
either by compressed air or by direct driving 
of a dynamo and charging storage batteries. 
See ScIENTIFIC AMERICAN SUPPLEMENT Nos. 
709, 606, on windmills for electric supply. 
3. About what power would one get for use on 
the dynamo from an ordinary 8-foot windmill 
with the speed of wind at which it would do 
satisfactory work pumping from an _ 80-foot 
well? A. An 8%-foot windmill is only equal 
to one-tenth of a horse-power in a 16-mile-per- 
hour wind, and is totally unfit for transmission 
of pneumatic or electric power for any avail 
able work. <A 380-foot mill is a useful source 
of power for such work, or equal to 38 horse- 
power in a 16-mile wind. 4. How many gal- 
lons of water flowing from an elevation of 50 
feet, when applied to a water motor, will give 
1 horse-power for one hour? If I could not use 
the compressed air as above suggested, could 
not the wind and water method be used? A. 
Four thousand gallons of water falling 50 
feet in one hour are equal to one theoretical 
horse-power, and in the way you suggest may 
be made available for constant power by a 
reservoir of 12,000 or more gallons. A. wind- 
mill 25 feet diameter, which has a capacity of 
6,000 gallons per hour, 50 feet high, in a 16- 
mile wind, and with an adjustable pump which 
will work in any wind down to 8 miles per 
hour, may be made a useful source of power. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
April 19, 1904, 


AND EACH BEARING THAT DATE 
[See note at end of list about copies of these patents.] 


Acids, making ortho-oxy-carbon, G. Wich- 

TAM adie: Setdeae east eieraraiateoa baia-e e/a ee warase Me 757,702 
Adding or subtracting machine, 

Martin. siiia es dasine cee eae S 
Advertising and exhibiting paints, wall 

finishes, etc., device or means for, J. 

Wis “GOUNG - wie Sah hee a ve een eis obra eie  eeke 757,549 
Air compressor, J. C. Williams 757,704 
Air compressor unloading device, W. 

hurst... «. 757,901 
Air purifier, J. S. Macardle eee 757,475 
Antiseptic attachment, telephone, H. L. 

Thompson Fi 
Apron, storm, G. A. Hughes 


758,013 


757,850 
. 757,749 


Autoharp, E. E. Cruger .... « 757,890 
Automobile fender, A. Miesse ............ 758,014 
Automobiles, propulsion of electric, J. W. 

AYISWOLtD 58. co55 Se ee eras oetise SoS 8 eee « 757,715 
Awning cover, automatic, W. R. Mudd. 758,016 
Axle, J. i. Emtrekin..................0 00s 757,444 
Badges, buttons, mirrors, etc., shell and cov- 

ering therefor for, W. Hlornich, Jr.... 757,744 


Bag. See Odorproof bag. 

Band or strap brake, Middleton & Smith.. 757,480 

Barrel, kraut dispensing, T. W. McFarland. 757,951 

Bath adjustable frame, combined automatic 
shower and vapor, Linendoll & Houghten 757,933 


Bath spray, V. C. Van’t Woud ............ 757,791 
Bath tubs, ete., leg fastening for, T. W. 

SUM CON. | wsieyers. 60S 25, oo ewes ic ace ae cece be we goers 757,974 
Battery plates, apparatus for casting, J. 

MB AGUR ard si Grane sho eis tes doa catresensie ese doe Be eee 757,719 
Battery plates, making storage, J. Bijur .. 757,718 
Bedclothes holder, F. L. Germain.......... 757,451 
Bedstead and chest, folding, W. A. Arnold. 757,430 
Bedstead fastener, H. H. Hirsch ........ 757,924 


Belt fastener, Junkin & Alexander .... 
Belt fastening implement, W. W. Woodle 
Belting and making same, machine, B. _ 

TUAbIOYy edces Gacc chidiva terdiere seis te aes . 757,919 
Binder, loose leaf, J. W. Husing . 757,660 


. 757, 662 
» 757,589 


Binder, temporary, W. J. Rile 757,682 
Binding, A. S. Woodard ....... . 757,990 
Binding post, S. C. Houghton ............ 757,809 
Blanks, mechanism for feeding thin flat 
flexible, L. A. Mayall .............6.. 757,667 
Blasting compound, J. Tollmer ............ 757,693 
Block system emergency apparatus, I. V. 
Thompson .. 757,692 
Blotter attachment, - 757,921 


Board for building purposes, A. B. Keyes. - 757,812 
Boards from structures, implement for de- 


taching, I’. Guenther . 757,915 
Boat, J. C. Nichol ........... : 757,832 
Boilers, eleaning and restoring, ‘AL R. Ray- 

TOD esdcs goes ontse: secwr ahs, bar solid © ecehayaus tole 00 'SiavSi 757,839 


Book leaf raiser, Sebastian & Stoebe. 
Boot or shoe for athletic purposes, PL A. 
Waly ris dered tisraciack a obeys cae ae areap a dao os 757,983 


757,779 


Boring machine, C. E. Gadfield . « 757,734 
Boring tool, expansion, W. Pohlman - 157,494 
Bottle, Blue & Herndon ......... + 757,647 
Bottle, J. AuId ....cc.scuenvecuie . 757,714 
Bottle, non-refillable, T. M. Wood. + 157,707 


Bottle, non-refillable, A. Oullie 757,955 
Bottle soaking apparatus, W. B. Wright.. 757,535 
Bottle stepper and opener, F. Goodrich.... 757,548 


Bowling alley, A. Herbst - 757,922 
Box, M. I. Middleton 757,827 
Box and cutter for goods in ribbon form, 

combined, I. D. Scott ............06% 757,844 
Box forming machine, S. Y. High.... + 757,870 
Bracelet, expansive, M. 8.  Rodenberg.... 757,772 
Bracket for universal stands or supports, 

A. L. Robbins .. «= 757,498 
Brake handle, C. J. au - 757,468 
Brick car, elevating, A. J. Zilker et al.... 757,710 
Brick machine, Randall & Vanneman.. - 757,961 


Brick mold, Crapp & Finch........ - 757,726 
Bridge, E. L. & J. C. Dildine... 757, 804 
Bridge construction, S. W. Hill .... 757,552 
Bridge construction, arch, S. We Hill. 757,553 


Bridle bit, C. G. Olin 757,954 
Broiler, J. Frye « 757,864 
Broom, F. R. Lay a - 757,818 
Brush, floor or like, F. Neidenbach .. 757,831 
Brush, fountain, A. B. Tandreth. «. 757,628 
Brush, fountain, D. E. Dunkle .......... 757,897 
Brush holder, antiseptic tooth, J. A. Coch- 

TANG Beh ete s Sik eae Oh eeicie Me Sie ite Meee 757,885, 


Brush with washing device, tooth, F. Fritz. 757,907 
Bucket or pail fastener, R. Steidl ........ 757,848 


Burglar and fire alarm, M. Nickels ...... 
Burner. See Gas burner. 
Burner, J. D. Green ...ccccesccccccccceces 
Button, combination collar and cuff, A. E. 
Strang ........ acd Shape iesatere': 
Button, garment, R. Steiner. 
Cabinet, L. Pederson ........ 
Cable grip, T. J. Cook ............0205- “ 
Cable tension regulator, overhead: Cr & 
D. J. McKay .......ccecescces 
Camera focusing device, M. Schell. og 
Camera, photographic, H. P. Tattersall 
Camera, photographic, J. A. Pautasso 
Can capping machine, IF. Rogers ...... 
Can capping machine, J. T. Wilmore. 
Cans, apparatus for exhausting air from 
fruit; Re Cr “Davis. occa cies wie sles aysrae se 
Candy flatting machine, H. G. Lange. 
Cane crusher, sugar, Wilson & Crumbly. 
Car brake, W. Gossett .............. 
Car brake and starter, combined, Kellogg & 
Wale sd i saa cdeie ates deste eas goods eat 
Car, dump, A, King ....... eee c eee e eee ee 
Car engines, apparatus for controlling the 
speed of motor, A. Krebs 
Car fender, H. Howe ...... 
Car fender, E. Sherwood ..... 
Car friction and direct-acting spring draft- 


rigging, combined, F. B. Townsend.. 
Car, motor, W. G. Wilson dice alent ioe ace Daiere 
Car or engine replacer, F. J. Fewings 


Car, ore, C. Canclini ............... 
Car replacer, C. A. fischer 
Car wheels, making, H. V. Loss.......... 
Cars, flexible metal pipe coupling for con- 

necting the air and steam pipes of rail- 

way, G. D. Pettingell ...... 
Carbid, producing, W. S. Horry 
Carbureter, S. A. Lockhart ..... 
Cashiers, registers, and recorders, keyboard 

mechanism for mechanical, Dement & 


757,490 
757,653 


757,978 
757,576 
757,957 
757,724 


757,952 
757,968 
757,691 
757,836 
157,842 


758,034, 


757,895 
757,472 
757,988 
757,910 


757,811 
757,153 


. 757,815 


757,746 
757,845 


757,579 
757,533 
757,608 
757,860 
757,902 
757,819 


757,493 
757,617 
757,935 


PAU, «ais ccs ate eyed adate dar dels etre eR ere 757,601 
Casting machine, Ve, BUJUL? isis, doce ei sie:8 wl siace sie 757,720 
Casting open-work structures, apparatus for, 

Tey OBAGUE 85 Ps, cteaccarceratea tad saab 0g ofa 757,721 
Cement kiln cleaning machine, C. J. Van 

DOOM 5752566 foie eid eo epsia eet agedn de! Sia gle as weasels Oo 757,522 
Cementing material and mene same, T. 

W:. Capponi. (ei rect eee ee a eves bee 757,883 
Chain, drive, E. F. Morse Seas Mee weeeeee 757,762 
Chair fan or mirror attachment, “rocking, 

Da? We VOW! 3 crete dg ues ie tee este sce. 757,857 
Chopping block, butcher’s, . 157,488 
Christmas tree candle holder, H. G. Hess. . 157,869 
Chuck, C. R. Moon ......... cece eee eee ee 757,561 
Cigar manufacturing machine, B. Wert- 

ELMO |e ses Lice seis ek ereas Wis aievetie aids 4 diese, 757,584 
Cigars with smoke improving portions, pro- 

viding, H. F. M. Thoms ............ 757,514 
Circuit controller for induction coils, R. 

Varley — isecids siete siereied ebb ae eee wteee reves T57,792 
Clothes drier, P. A. Ringnell 757,497 
Cluster socket, J. H. Dale .............. 757,441 
Clutch mechanism, Ford-Smith & Coventry 757,805 
Coal tipple structure, T. W. Fitch, Jr..... 757,732 
Cock safety attachment, gas, B. F. Hd- 

wards 757,652 
Coffee roaster, . Herriott. 757,743 
Coin controlled apparatus, Ww. 757,530 
Coin controlled dispensing apparatus, s 

SUD ven a easspse ee a renesnd a seca acetate Se siete Weaee 757,696 
Coin counting and packaging machine, Ei. 

Ne. Gilfillan: 22035500 Gessner d eek ie . 757,612 


Coin detector, F. G. Hartell .. 757,741 
Coke oven, retort, A. C. Kloman. . 757,469 
Coke oven, retort, W. M. Scott. 757,509 
Coloring machine, A. C. Hough 757,554 
Commutator, automatic, J. H. M 757,942 
Compound engine, S. Rothschild 757,965 
Computating machine, Scott & Taylor.... 757,508 
Conerete_ piles, sectional core for making, 

Ges bs DOOR. 652% aici ashe Weta oe ieee wis. aet ene 757,767 
Conveyor spout coupling, sectional, C. F. 

SDONCER: 62's iis.c:s sje sis ele wus bao eles ares « 757,573 
Conveying apparatus, material, H. Marcus. 757,477 
Cooking retort or kettle, O. Hubbell 757,555 
Cooling apparatus, E. P. F. Magniez. 757,822 
Copper and zine from ores, electrolyti 

extracting, S. Laszezynski...... shoei 757,817 
Cot, P. D. Heather .........- .. 758,008 
Cream separator, C. T. McCarroll........ 757,669 
Crusher. See Cane crusher. 

Cultivator, O. H. Cloyd............ee eens 757,862 
Curtain and shade roller holder, com- 

bined window, A. F. Gilbert ........ 757,547 
Curtain drying and stretching frame, lace, 

G BUNUN gS ease casiiecsed Sarees s oa 757,930 
Curtain fastener, F. P. Pfleghar .. .. 757,838 
Dam, portable power, T. F. Gilliland. .» 757,909 
Dental appliance, W. T. Lyon ....... - 157,938 
Desk, hotel register, J. I. Haycraft 757,920 
Disinfecting apparatus, A. Giersiepen.... 757,806 
Display rack or case, C. D. Allen ........ 757,643 
Distillation of wood and production of char- 

coal, apparatus for the, H. A. Mackie 757,939 
Draft and buffing mechanism, F. W. Ritter, 

DT: sate tdce Soke asthe asensinno%s 07s drat gis Males orate wise aud 757,841 
Draft device, C. R. Davis .. 757,995 
Draft equalizer, E. F. Moran 757,761 
Dredger or shaker, powder, C. E. Grape- 

WANG 9a evn cece a bis ae Sas eke ote Gans eye etal elne ae! 757,912 
Drilling and automatic centering device, 

McElwain & Young 757,950 
Dust guard, EB. Jacquemin «. 757,466 
Dyeing apparatus, automatic, J. Marshall, 757,478 
Electric are rupturing device, S. H. Short. 157,782 
Electric controller, A. C. Eastwood........ 757,898 
Electric furnace, Horry & Price.......... 757,621 
Electric lighting and power system, W. A. 

TULDAY NE: 4:d2i, 25 Hag so. 5.575 G Aaa dea wishes ene ae 757,695, 
Electric motor, reciprocating, A. F. Christ- 

MAS* Sock Ao ee Et ea h Sa kha oiete SES 757,991 
Electric resistance furnace, E. F. Price.... 757,634 
Electric switch, G. Whittingham. 757,853 
Electric switch, Cc. F. Hopewell « 757,925 
Electric switches or the like, mean: 

protecting live parts of, W. McDevitt. 757,830 
Electrical generating system, W. A. Bole.. 757,436 
Electrolytic deposition apparatus, W. J. 

GJ. A. TORY veces eek ie teeticsaeeee 757,557 
Electrotype plates, mechanism for holding; 

C. W. Eberhard .............. ee . 157,603 
Flevator brake mechanism, A. Sundh « 757,789 
Elevator hoisting gear, A. Sundh .. 757,788 
Embossing machine, H. S. Maidhof 757,758 
Embossing machine platens, rotary. support 

for, H. &. Maidhof ....... . 757,759 
End gate, O. B. Reynolds ... 757,680 
Iingine whistle attachment, gas, L. ‘Paul 757,673 
Engines, flywheel for quick-running inter- 

nal combustion, F. Reischenbach .... 757,636 
Envelop and sheet of paper, combined, R. 

N. Wilt 757,801 
Envelop fastener, « 757,716 
Envelop or expanding wallet, 

Vis.¥. 231 h.atdea,dGyasoae t/are’s wa eeatae a.6 uhis hee 757,596 
Excavators, car placing attachment for, H. 

FH -GOOrgee,. IRs 4 6 e08 Sas voice wieder ses 757,450 
Excavators, car placing attachment for 

power, H. H. George, Jr. ..........6.+ 757,449 
Exercising apparatus, G. Yoerger 757,709 
Explosive compound, J. P. Arnold 757,713 
Explosive engine, H. R. Palmer .. 757,632 
Extension table, J. & F. Dobrodenka. 757,544 
Eye shade, N. R. Wickersham...... 757,854 
Fyelet, J. C. Engels 757,605 
Fan, F. N. Roehrich 757,774 
Fan, electric, F. N. Roehrich . 157,773 
Fan for disinfecting purposes, wW. W. Ross- 

iter 757,684 
Teed cutter, F. Hamachek 757,614 
Feed water heater, J. BE. Lew ‘: 757,665 
Feed water heater, S. W. Simpson 757,846 
Feed water regulator, J. B. Perkins . 757,837 
Fence post, V. BE. Randall .......... 757,962 
Fence post, M. C. Wix...... 757,989 
Fence post, H. J. Donahoe 758,002 


ene ee machine, wire, A. E. Blas- 
Fence, wire, “W. BL Au; ghes ae 
Fender. See Automobile fender. 
Fire alarm, T. F. Litaker ................ 


Fireproof building construction, G. A. Turn- 


UL.” “¢ svccasc ce Vere ey 668 wae 
Fish line reel, E. D. Rockwell 
Fluids, apparatus for regulating the flow of, 

Ties Ve ROVIC:  eiceteri cc cewiee ee eats deiner cts 
Fluids or solid materials, apparatus for 

operating on_finely-divided, J. Luhne.. 
Folding table, W. R. Montgomery _ 
Food products, apparatus for preparing 

cereal, J. H. Miller ......scecccccvvee 
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Car fender. 


757,934 
757,519 


. 757,964 


757,502 
757,757 


. 157,481 


757,945 


o6 Star’ 7 Foot and 
Power 
ar Screw Cutting 
5 Automatic L th 
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Feed a e Ss 


FOR FINE, ACCURATE WORK 


Send for Catalogue B. 
SENECA FALLS MFG. CO. 
695 Water Street, 
Seneca Falls, N.Y., U.S. A. 


Tae CHINE SHOP OUTFITS, 
re. [OOLS:* SUPPLIES 
) SEBASTIAN. LATHE Cope cnn? 


CATALOGUE FREE. 


uppose You Save 


60 Cents On Your First 
Belting Cost, And Breaks 
And General Belt Debility 
Costs You A Couple Of 
Dollars Every Now And 
Then, Where’s The Ini- 
tial Saving Gone? 


True hay es lies in the use of 
SCHIEREN BELTING, and its 
cost isn’t so much. Dixie Beit 
Leather Book tells, 


SCHIEREN & CO. 
Prirtszere: 243 Third Av. 
PHILADELPHIA : 228 N. Third St. 
Denver: 1519 Sixteenth St. 

: Pickhuben 4. 


New York: 52 Ferry St. 
Cricaco: 92 Franklin St. 
Boston : 192 Lincoln St. 


Veeder 
Counters 


Price 


to register reciprocating 
movements or revolu- 
Cut full size. 


Booklet Free 


VEEDER MFG. CO. 
Hartford, Conn. 


Cyclometers, Odometers, 
Tachometers, 
and Fine Castings. 


You Drink Down Disease 


every time you take a draught of 
water that has not been filtered. 
1} Impurity lurks in it. Germs of 
| disease cannot be seen, but they 
cannot pass through the cele- 


Berkefeld Filter 


because it is so scientifically constructed 
as to suppress every atom of solid matter 
in the water, thoroughly purifying it. 
Will give one gallon of pure water in 4 


te; 
No trouble to clean or keep in order. 
BERKEFELD FILTER CO., 4 Cedar Street, New York 


STEAM TURBINES, —THEIR CON- 


Operation and Commercial Application. 
SCIENTIFIC AMERICAN SUPPLEMENTS 1306, 1307, 
422, 1400, 1447, 1370, 1372. The 
articles have all been prepared by experts in steam 
eneineering. Price 10 cents each, by mail. Munn & 
Co., 861 Broadway, New York City, and all newsdealers. 


WORK SHOPS 


of-Wood and Metal Workers, with- 
out steam power, equipped with 


BARNES’ FOOT POWER (dex 
MACHINER Y ___—_-<_eeorusenn 


allow lower bids on jobs, and give 
greater profit on the work. Machines 
tsent on trial if desired. 


W. F. & JOHN BARNES CoO. 
Established 1872. 


1999 Rusy ST., 


Catalog Free. 


ROCKFORD, ILL. 


FOR LIGHT AND MEDIUM WORK 


this new 14 inch 


«_B. F. BARNES 


Upright Drill is the best tool made. 
Substantial, well built, up to date. The 
driving power is strong and positive—the 
five-step cone gives wide range of speeds— 
willdrill from 1/16-inch to3-inch. Read- 
Adding matter on request. 


B. F. BARNES COMPANY, Rockford, III. 


TO MINE OWNERS 


You needa Hoisting Engine. 
You want the best, strongest, 


that is made—the most durable 
and yet the greatest 
saver. of money. 


uild “them for mines, 

uarries and docks. Bot 

friction and gente 
H. 


cha WEBER GAS & GASOL IN 
P. 0. “Box 1114-a, Kansas City, Mo. 
Eastern Oprice, 115 Liberty street, New York City. 


GAS ENGINE 
‘IGNITERS 


for Marine, Stationary and 
) Automobile engines. Will 
save their cost many times 
over in one year. 


The Carlisle & Finch Co.. 
933 E. Clifton Ave., Cincinnati, O 


Write for circulars, 


Ammeters 


Pocket size, but large enough for accuracy § 

and practical use. Various ranges fo> test- 

ing batteries. electric lignt, telephone and 

other circuits, ete Also, Voltmeters and 

Ammeters for general measurements. 
G="Send for Circular. 


L. M. PIGNOLET, 
80 Cortlandt St... New York, N.Y. 


THE MIETZ & WEISS 


vurns KEROSENE cheaper and 
safer than gasoline. Automatic, 
simple, reliable. No electric bat 
tery or flame used. Perfect regula- 
tion. Belted or directly coupled to 
dynamo for electric lighting, charg 
mg storage batteries, pumping am 
all power purposes, 


KEROSENE 


and GAS ENGINE 


A. MIETZ, 


198-138 Morr Sr., New York. 


ADOPTED BY 


U. & GOVERNMENT. 


Highest Award, direct coupled 
Generator Set, Paris Exposition,1900, 
Gold Medal, Pan-American Ex- 
Gold Medal, Charleston, S. C., Exposition, 1902. 


Kirk . 
Fruit or berry box, ‘S. 
Fruit or vegetable eye extra 


Toods, apparatus for tetabiing heat in, I. 


nan 
lor, R. Patter- 


SOV ig, Searescs diate Gis eb Bee a Borers eoeras Sdtesion .. 757,835 
Fruits, treating, C. Ik. Wilson . - 157,706 
Furnace, S. CG. Davidson ....... - 757,442 
Furnace, O. Wundrack ae ~ 757,53 
Furnace, Mylin & White .... « 757,949 


Furnace ash chute, Ff. J. Blum ............ 757,435 
Furnaces, means for operating hydrocarbon 
burners for metallurgical, H. W. Falk. 757,606 
Furring clip, metallic, D. Ewart 
Furring, wall, J. H. Nicholson 
Fuse making “machine, Lispenard & Truyter 757,580 
Game, P. D. Bird ........... see eeeeeeeeee 157,434 


Game, J. R. Knapp ..... 757,470 
Game board, D. Stanger < 757,976 
Game table, J. S. Croxford ..... 


Garment supporter, T. M. 
Gas battery, J. H. Reid 

Gas burner, O. D. Cornell 
Gas burner attachment, E. 4 
Gas generator, H. C. Hanson ........ sees 757,615 
Gas generator, acetylene, W. J. Stinson.. 757,577 
Gas generator, acetylene, G. A. Bidwell.. 757,875 
Gas generator and burner, oil, J. P. Tirrell 757,980 
Gas holder, J. H. Coke see 757,887 


Wheless 


Gas meter, dry, S. Kozminski 757,627 
Gas mixer. A. M. Gumuiner .. 757,916 
Gear cutting machine, W. A. 757,696 


ng ¢ 
Glass melting furnace, M. M. Maher - 757,666 
Glue and gelatin from bones, making, H. 

Hilbert seats 757,658 
Golf ball, T. C. Crawford eseees 757,600 
Governor, engine valve, C. Kuhlewind, 

758,010, 757,011 
Governor, speed, C. Robinson ....... eeeee 758,020 
Grain drill, L. E. Roby .... 757,771 
Grain screen, F. Fredeen .. 757,905 
Grate or fireplace, fire, F. J. - 757,595 
Greenhouse or other glazed structure, Cc. 

B. Weathered ............ 0c cece eee 757,986 
Grinding or sharpening device, I. M. Rosec.. 757,843 
Grip fastener, multiple, H. A. Meyercord. 757,944 
rune auxiliary barrel for breech loading, 


Ole TASKED 55.2%. S.5 dears bates sores a, - 757,790 
Hammock stand, folding, 757,428 
Harness, F. J. Schenk 757,642 
Harp, T. J. Hissem .. 757,462 
Harvesting machine divider, - 757,587 
Hat trimming machine, I. C. Craw.... + 757,542 
Headlight, electric, W. H. Northall........ 757,564 
Heating, electric, W. S. Horry..757,618 to 757,620 
Heating, electric, E. F. Price .......... «- 757,633, 
Heating furnace, hot air, E. A. Tuttle .. 757,520 
Hinge, J. W. Skilton . 157,784 
Hinge, frictional locking, ‘ - 757,492 
Hinge, spring, H. L. Ferris .......... 757,607 
Hitching post, T. C. Butterworth. - 757,882 
Hoof pad, E. EB. Lemon ....... - 157,473 
Horseshoe, Fisher & Corrodi ..... « 757,445 
Horticultural implement, E. Haines « 757,739 
Hose, F. B. Bosch ........... Seser + T57,877 
Hose coupling, F. W. Killen ” Sigtt dts S Peceeige 757,752 
Hose, rod, or pipe coupling, A. W. Huhs- 

TV RTNS oes 2d foc whe chcw oparerecee. aes: 757,929 
Hot air furnace, E. A. Tuttle” . 757,521 
Household tool, H. H. Tyrrell . . 757,981 
Hydraulic jack, F. H. Stillman. . 757,512 
Index, ledger, G. C. Shepherd - 757,510 
Indexing card holder, H. Scudder .......... 757,686 
Induction coil, R. Varley ........ 757,523 to 757,525 
Induction coil vibrator, R. Varley « 157,527 
Injector, steam boiler, T. J. Sweeny - 757,849 
Insulator, J. W. Osborne..............2.05 757,765 
Iron pyrites for desulfurization, preparing, 

U. Wedge ..........06 <:thsoae'ers Seis eles TOT, 531 
Jar fastener, S. A. Roden .......... -. 757,683 
Knitting machine needle, S. Woodward 757, 708 
Lace fastener, F. E. Stoke .......... 757,977 
Lacing device, EK. T. Dixon, Sr. é « 758,001 
Lacing loop, G. W. Prentice . 757,679 
Ladder, step, P. Herder, Jr.. 757,616 


Lamp burner, coal oil, H. J. ing 757,674 
Lamp, electric are, R. Hopfelt .......... 757,659 
Lamp, electric arc, F. Sindingchristensen.. 757,847 
Lamp, electric are, I. W. Percival ....... 757,958 


Lamp, vapor, E. Seitz ...... 757,780 
Land roller, R. V. Wallace 757,583 
Latch, O. FI. Immell 157,464 
Lathe taper attachment, turret, C. G. Rich- 

ardson .--. 757,681 
Letter box, H. H. Warner . 757,698 
Line holder, C. Lykke .......... . 157,820 
Linotype machine, S. J. Briden . 757,648 
Linotype machine, D. D. Scott ... 757,685 
Liquid dispensing apparatus, C. A. Gilde- 

TNO VOY sia cemsse (Sie Bie ood. opd eae aN lve ea aoe 757,611 
Liquid dispensing apparatus, W. B. Coch- 

TANCE? 96 wis Shee Sete 757, 886 


Lister, C. R. Davis 
Loading apparatus for 


757,997 


Sackett: ois dec ace eed e Ste aied sce iee » 157,777 
Lock, S. Wisnewski a « 757,588 
Lock, L. A. Frank ..... 757,733 
Lock and latch, H. G. Voight wees 157,529 
Locomotive fire door, G. S. Edmonds ...... 757,545 
Loom picker motion, D. D. Miller.......... 757,828 


Looms, spooler for moquette or other pie 
fabric, J. I’. Walker .. ae 
Luggage carrier, F. Dales . 757,892 
Mail box, Sturgis & Allen 757,513 
Mail delivery system, rural, W. A. Sumner 
Ob Bliss see aseeids eae aCe « 757,787 
Mandrel, pipe, W. <Allderdice.. « 757,872 


758,028 


Mantle support, W. P. Johnson - 757,556 
Match machine, M. A. Sheldon eee 757,572 
Measuring apparatus, C. R. Hudson........ 757,810 
Measuring instrument, prepayment electrical, 

Ey CONPAG re sso 0 bdo, feos oes ER Baw ee - 757,439 
Mechanical movement, D. W. Shiek. 757,511 


Metal bar cutting apparatus, vV. EW Edwards. 757,604 
Metal sheets, machine for separating, G. 
GLOVE! « seals craleisn oes 308: a ab oay end dase eaow doled Oe 757,453 


Metal sheets, separating, Grove. «.. 157,454 
Milk vat, G. H. Simon - 757,569 
Miter box, C. A. Anders - TH7,538 
Motor, J. T. McGrath 757,485 
Mowing machine cutting apparatus, J. H. 

WACK AID: 65 s'ei0 sieipeisroieretee 8s ble io.8 deiverla.g slate 757,586 
Multicylinder expansion engine, C. J. Will- 

DATS © secs 55's gesdiss foe See agshd Ss in gate Bee wer aS TST 5382 
Music controller roll, A. Anderson. 757, 874 
Music leaf turner, C. Thoma, Jr............ 757,979 
Nail blank feeding and sorting machine, 

Pierce & Newton 757,676 
Nasal shield, T. Carence.. 758,030, 
Necktie securing device, I’. Fergus 757,730 
Nut axle, C. Schneider, Sr.. 757,506 
Nut lock, J. W. Hancock 757,457 
Nut lock, W. Rundle.... 757,775 
Nut, lock, R. Varley... ccc. cece eee eee eee 757,526 
Nut wrench, W. 1. Gilliland.. wee. 157,613 
Odor-proof bag, W. P. Flowers.. 757,610 


Ore concentrator, centrifugal, E. R. Week. 757,699 
Ornamental fabric, A. S. Waitzfelder....... 757,851 


Packed joint, F. B. Clark 757,992 
Packing box, M. O. Anthony. aids 7 D7 591 
Packing, rod, C. W. Caldwell eee. 757,597 
Pad. See Hoof pad. 
Fad or tree protector, G. E. Brown..... «. 757,437 
Painvhlet folding and wrapping apparatus, 

tS 0) 0 (0) 3 757,728 
Paper clip or holder, W. Lukes 757,937 ~ 


Paper feeding device, T. G. & J. B. Mc- 

GAD iia os Bese Sae so og haa area w Mb eo OLS BS 757,484 
Peeler, fruit or vegetable, T. M. Guest, 
757,590 757,551 
seeeeee 757,868 
seeeees 157,500 


Pen, A. diart... 
Pen, fountain, W. R. Rothwell. 
Pen, fountain, M. R. Crossman. 157,543 
Pen, fountain, I. M. Kegrize THT, 664 
Phase angle adjusting means, E. M. Tingley. 757,516 
Phase angle adjustment, E. M. Tingley, 

TS7,517 T57,518 


Phase regulition, BE. M. Tingley.......... 757,515 
Phonographs, cte., apparatus for casting 
eylinders for, A. Hamon.............66 757,867 
Photographie printing apparatus, White & 
MallisOn: recieve n/a Sees crea ees Sse ee oe 757,798 
Photogravhs, rocket apparatus for taking, 
BS YMEAT, 2 sei 6b oie eo Shas Seales iano 08 saat cheb eosin’ 757,825 


Photoprints, ete., apparatus for removing 

surplus moisture from, .J. Tlalden. 757,456 
Physician’s examining and treating couch or 

table, C. Hazard........ ccc cece ween 757,807 
Piano action, upright, F. Hammerle.... 757,657 
Piano actions, pianissimo device for grand, 

Ay OD. Strauehics 66.5554 0%.0 suet weceeeeees 157,689 
Piano, mechanical, P. Pomero..ccccccccee 757,566 
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Piano player’s key striker, J. Courville.... 757,889 
Ss 4 Oo a Oo Oo A W E E K a Picture projecting apparatus, slide-feeding : Ww ] TTE G AS E by Gl bd ES 
BPS cae Reliable man or woman Pil Aevice tor, Green © ent eee ecescesnoes 757/737 : 
a> >} Py ARE” OLIVET, 10 : OD IEUIAG safest 'e:9 tials asia ” The highest type of self-contained engines I 
hae: feck popnty ag manner At Prices All Can Pay Pile driving apparatus, H. W. Phillips.... 757,960 on any oe cat gas or liquid hee SBE <p 
iF FP appoint agents for Mar- : is Pin lock, W. H. Taylor...... - 758,026 758,027 Now sold on 30 Days’ Free Trial ‘ 
rison Vaiveless Oil-Gas 9,000 wheels to be sold this month. Factories have} Pin retainer, J. Evans. 757,729 Very sensitive governor; gaf"7S lh 
goue down witha crash, Dealers areswamped. We] Pin tumbler lock, W. H. Taylor. . 758,024 perfect electric igniter,other fa 


Wonderful in- 


Stoves. 
W. H. Taylor 


combined, 


+ 758,025 


757,861 
. 757,888 
. 57,975 


Pin tumbler lock key, 
Pipe and nut wrench, 
Carnes 
Pipe coupling, automatic, 
Pipe or bar cutter, W. T. Snell.. 


yvention—beats others— 


exclusive essentials. Result am e 
Automaticallygene rates A 


of 380 years’ experience, x 
Write for Catalogue E 5 . 
WITTE IRON WORKS (0,, cae 

617 W. 5th Street, Kansas City, Mo, 


are seizing lot after lot for defaulted storage, 

5,000 Bicycles, $12.50, $15, worth $25 to $30. 
4,000 Bicycles, $18 to $25, worth $35 to $50. 
Manhattan Racers, $25. Regular $50 wheel, with 


q) 


World Mfg. Co., 5687 World B’ld’g, Cincinnati, 0. coaster brake. Eianers p. Rawson: Seabees anaes se: ipa 757,963 
Second-Hand Bicycles, $5 up. In this lot are fine anter an ertilizer distributer, seed, J. TAKE THE NICKEL PLATE ROAD FOR 
police wheels from Philadelphia and Baltimore. D. Kinney ....... eee e cence ee eee eeee 757,813 THE ST. LOUIS FAIR. 
DRILLING Pee Me gee used. ee of Paris, manufacture of, W. Broth- 757640 may Rates and many enue nal grivileges. Special 
cents for Gres. A special sale. An unpaid Fetes eee e sees eee cere ses ee rer eeenee ’ 5.00 rate on certain dates. Full informatiOn on appli- 
storage snare cuts prices, Uther ites, 6128,8190.82,| Piste "R™ Biagtidie, ce cocrreteee coccce Tatts | SE Ma oe BaRRIe N.Y ae AP Beast Se 
= s s . Dinwiddie...............0- ae 7 in St., N. Y.,, . W. Ecclestone, D.P.A., 
Machines |*3 amps, 68 cents. Great factory clearing sale. | pow, 0. ¢. Babcock. ‘ 757,539 | 385 Broadway, New York. ” ’ 
Over70sizes and styles, for drilling either deep or windows. 7 Plow, F. Wienke 7 wee. 757,855 
shaMow wells inany Kind of soil or rock. Mounted Plow and planter, lister, C. R. Davis, 
on wheels oron sills. With engines or norse powers. MANHATTAN STORAGE CO. ‘ 757,998, 757,999 T H E 
Strong, simple and durable. Any mechanic can | No, 42 Cortlandt Street, New York, N. Y.{ Plow and planter, sulky lister, C. R. Davis. 758,000 
Operate them easily. Send for catalog. — Blows sulky, We R. Davies: stent eee eee eee Lee 73 5 
WILLIAMS BROS., Ithaca, N. Y. ow, sulky lister, C. R. Davis. tee , EST LIGHT 
Pocket, L. M. Brown........... .. 757,879 
FLEXIBLE GRIP CHAIN DRIVE. Spxcccsucscmroupeatesr pee 1 157,755 is 9 portable 100 candle power 
: Sy se z Polishing machine, D. McCance............ 757,763 light, costing only 2 cents per 
Lac ka an n a Moto rs CLIMBS Power and motion, mechanism for transmit- week. Makes and burns its own 
W 3 ting and controlling, W. H. Kessler... 757,751 gas. Brighter than electricity 
2] ANY Power transmitter, J. Coates..... aiaere . 157,599 Warosetiee Wha Dee Gee 
are fue ape ee Easy to Press, G. B. Rowe..... st eeeeeeees sseeeeees 157,501 No Odor. Over100 styles. Lighted 
ee iGe aucomeplles anddaaneian i ee tend channel 757,903 jenn ae ranted, masels slvery 
a . ‘ . NOP G 22.070) 500.018 Seles Siete oeee ; mp warranted. 
3 ta 24 ty. P. g = Pressure regulator, B. Zindel - 157,590 Agents Wanted Everywhere 
Cut shows J.ackawanna Reversing FAST. i Printing press, F. J. Herdle... 757,460 “4 a3 
Device attached to our 6 H. P. marine AS YOU WANT TO G0. WALTHAN, MASS. Printing press, D. H. Saunders 757,967 THES BEST” LIGHT CO. 
motor. No reversing gear necessary Printing press, platen, J. Hein........... 757,458 87 E. 5th Street, 
Printing rollers, means for securing impres- OANTON, OHIO. 
LACKAWANNA MOTOR COMPANY . sion surfaces to, F. J. Herdle seis aie e eie's « 757,461 
51-61 Letchworth St. = a Buffalo, N. Y. W [ | k Motor Protractor and its accompaniments, J. H. 
RensHaW. . io o.cv.s.e')s 0 bos 00%, saree 0's bese 8 0% 757,568 
a WIC Pulley driving mechanism, « 757,891 
Pulp beating engine, 757,585 
. YC eS Pulverizing machine, Schoellhorn & Albrecht. 757,969 
> . Pump, ship, Sanborn & Runnells.......... 758,022 
\™TOOb - fh , New Grip Con- | Pumping apparatus, oil, C. Robinson...... 757,499 
CATALOGUE. j, trol. Many other | Push button switch, W. A. Church....... 757,541 
You'll find it always convenient to new features. | Rack. See display rack. 
have as a useful ard instructive book ae ess yet Rail joint, M. Lopprich.......esceeseeeeees 757,936 
(Mamuccs Montgomery & Co.’s Tool Catalogue Sena for catalog | Rail “joint, M. Warner... «>. 157,084 
OF polynn (he new edition has 704 pages and is c d eine nei Railway chair, F. W. Pool - 758,018 — 
: I y ; Warwick Cycle and Automobile Co., Springfield, Mass. | Railway, electric, G. H. Fretts............ 757,906 T A E 
ae ScPlousty, iNustrated scgeet size 64x d 9 : Railway rail stay, Laas & Sponenburg.... 757,754 he PPL fe 
es MONTGOMERY & ©O . : pares aia Railway signaling, electric, S. M. Young.. 757,537 | Saves battery troubles, attached (¥ 
4 GATALOSUE N22t cesta a = ¥ Z cit Railway trains at danger signals, means for to any gas engine. Governors, 
a 5 Fulton 8t., New Yor y- stopping, W. L. Adamson... .. 757,711 | Storage and Dry Batteries, Spark 
= a Qfl S, fa e ar S, Railway wagon, J. T. Jepson..... - 757,931 | Coils, Plugs, Switches, Automatic 
COPYRIGHTS, etc.,” Rallways, means ie caning the t ite Timing Devices. é 
°9 of electrical, W. Chausse , The Dayton Electrical Mfg. Co. 
PA L MER Solicitors Rake, 0. M. Walker...... + 757,795 98 Reibold Bldg. DAYTON, O. 
Address MUNN & GO., of Patents. Ratchet wrench, G. Brauer . T57,878 
azor, J. Guinan......... . 16) 
MARINE and STATIONARY 86l ica geil tas AMERICAN Razor guard, J. Guinan..... - 757,655 ELECTRIC LAUNCH MOTOR. _ THE 
Branch Office: 625 F St. Washington, D.O. Reducing mill, H. W. Becht............... 757,433 | design in this paper is for a motor of unusual simplicity 
Hand-book Sent Free on Appiication, . Refractory material, basic, A. T. Macfar- of construction, which can easily be built by aD amateur 
ike lane ...... cece eccccence eee cccesecesee 757,821 | at small cost. It is intended for a boat of about 24 feet 
2 and 4 CYCLE ; Refrigerator, R. R. Graf.......cceee eee ees 757,911 | over all and 4 feet Ginches beam, drawing 18 inches. and 
i > i i is capable of propelling such cra: a ed | 
Bro cabana ness sy Ree ete Ge geteaton Tt. As Tamme 37 -25n | Rer hour, Wluatrated: with Si guts.” ee ScleN TUNG 
i : Ly " vi Oat dane itchell.......... iq AMERICAN SUPPLEMENT, No. 1202. Price 0 cents by 
in all parts of the world. Resawing machine, T. J. Mitchell. + 157,946 | Tail, from this office. and from ail newsdealers. 
Launches in stock. Rheostat, I. BE. Storey.........0+- « 157,687 : : 
pale per Rheostat, Clectric, R. W. Brown. ht Brieat 757,880 z 
oy Se, 5 ocking chair with air apparatus, M. Fried- e e 
Cos Cob, Conn. shows with accuracy and TANG «a7 soc'sere ada tadedos ges cree aiere sisters 157,447 V 
New York Office, 186 Liberty St. Sabicea alas es pc me Bone coaster, G. ‘ DMcLauehlin. a2 . 77 87 , accination and 
emperature and degree o olling machine, wheel, F. P. Bates. . ; s 
Ss b P no humidity. Send for circular Rotary engine, A <Guindon Mae taee ad A57,455 Life Insurance 
quabs Pay 4H Rulers, manufacture of, H. B. Peucker-.... 757,67 oe : 
Hasiars ned. AeeEtiOd, OnIycoare Gr J. S. F. HUDDLESTON | garety’ pin, F. Westpfal.....sc.ese0e+s ‘l wrz00} are alike in one particular: 
time, bring big prices. . Raised in one 20 Devonshire St, Boston} Sail, spinnaker, G. A. Lowry.. . 157,474 : : 
month. Attractive, for oultrymen, —. eae recorder, eet seeeees : wr ei8 Vaccination makes a man 
farmers, women. Sen or DF and -box gage, T. E. Mooney.. vfs 5 
BOOKLET and learn this émmensely bj . Sash lock, D.’ Wilde.........- ‘7578561 Immune from smallpox 
rich home industry. @ | 0 1) | er Ca @ Saw cover, W. C. Happé.. «+ 757,740 4 : i? 
Piymoutu Rock Squas Co., 289 Atlantic Ave., Boston, Mass, Ril STOUEADIE cnneceu te Hall see at 757,663 life Insurance makes his 
and save hundreds of dollars every year by using the | Saw’ tooth f saws, insertible, C. C. x . : 
wonderful Dean Boiler Tube Cleaner. It wil! cost OW yoetan ae ies Sea ‘ a eecaee 157,953 family Immune from 
H H ue . , Sawi logs, ete., electrically-dri hi 
The Franklin Gas Engine OWie, “Re Wotunanns ese esses 757,626{ POVerty. 
One-Half Worse Power Sawing machine, J. A. House «. 757,745 : 
worth #100 complete. Wesel all neces- Seuibtor copying machine, R. T. Paine... 757,838 Can you spare five minutes to 
sary castings, m terialsand detail draw- eal lock, J. D. C. NAPP sss secceesecccees ] 6c 
ings tor $16.50 For real work 0" 8 toy Sealing envelopes and mailable uate and ; read our Tene -Peokley The How 
450 revoiutions per minute. right or affixing stamps thereto, machine for, J. j 
separately tora by paso pares fold as we will be pleased to send you one fora free trial N. Stacy Fe Cae emits Fever Me 757,574 and the Why 2 We will gladly 
separately. uns as or gasolene. . 7 7 
Ror bo re and. men with é mechanicai | Write to-day for details of our offer. pecondary aenttery, Ue Hy Bangers y= a aC mail you a copy. 
P urn. Write for circular 9. i ‘ 4a. T) Bo: ogc oe . ‘ 
te FRANKLIN WM. B. PIERCE CO. Semaphore, electric, D. Boisvert.. «+ 157,722 
} PARSELL & WEED e , « ~ Sewing machine, corset, S. Royle...... -. 757,966 
ModelShop] 199.131 West 31st Street. New York. #19 Washington Street, Buffalo, N. ¥. Sewing machine illuminator, P. Englund... 757,900 PENN ee el rare INS. CO. 
Ss ewing machine motor, J. H. Macon, Jr.. > 
a: ~~ |HOW TO MAKE AN ELECTRICAL | Se? gacpine jotary fan attachment, Hi 57,723 ————— 
Furnace for Amateur's Use.—The utilization of 110 volt | sewing machine shuttle “actuating ‘Gnechans 3 
electric circuits for small furnace work. By N. Monroe ism, G. L. Corcoran 157,725 46 5 5 
opkins. This valuable article is accompanied by de- oa a eadtini daw Pr er 
RAD I UM tailed Working drawings on a large scale, and the fur- ga earaaca thread cutting device, J. T. wai ded e arer 
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AND use of tools. ‘This article is contained in SCrENTtFTc | Shaft George 757,735 A new foot power that can be applied 
AMERICAN SUPPLEMENT, No. 118. Price 10 cents. | Shaft fastener, W. A. Jones.. 757,932 Il light hi A kick start 
For sale by Munn & Co., 41 Broadway, New York City, | Shaft support and anti-rattler, Oe eee ec aneE ys a Ce Brars 
- or by any bookseller or newsdealer J. C. Bridgman............cececeeceees 757,859 WW, the machine and an occasional kick 
Sharpening attachment for band cutters and Mi keeps it going. Send for our Booklet. 
. . feeders, J. Manderson 757,823 
‘The SCIENTIFIC AMERICAN SUPPLEMENT has t Automatic Machines ! shearing toi,’ s. arce...212 757,429 SLOTKIN & PRAGLIN, 
published the most complete information on the é v Sheet cutting machine, M. Meriam......... 757,560 y 
subject of Radium and Radio-activity that has 7 FORMING WIRE Sheet mill adjusting mechanism, S. B. Ely 210A Canal St., New York, 
thus far appeared. : et al. .- 758,003 
‘The following articles, written by men who Ss Shoe, ankle supporting, G. Krieger. «. 757,816 ; 
have played a prominent part in the discovery tI Gd from coil into shapés similar | Shoe, electric sole, A. Reed........ ++ 757,495 ELECTRIC SEWING MACHINE MO. 
f the marvelous properties of radium, should i Shovels, making, F. Skelton............... 757,783 | tor.—The instructions and numerous illustrations of de- 
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RADIO AOI ne Tat AS S BLAKE & JOHNSON, Signal supe rate, wl: ae Pree. Pee s qr 76s TIFIC AMERICAN SUPPLEMENT, No. 1210. Price 10 
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SOME PROPERTIES OF THE RADIO- tions for learning Opee Na Smokers’ articles, mouthpiece or stem for, = Capacity 1 to 8 Tons 
ACTIVE SUBSTANCES. By PRO- , § Sc EReeiatin study J. A. Manahan..........+0+ sBeswansees 757,760 ; 
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SAMUEL G. TRACY. SCIENTIFIC AMERI- Price 10 cents each, by mail. Munn & Company, 361 A : 
x : s Broadway, New York City, and ail newsdealers. Steam generator, Kitchen & Perkins « 157,625 
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Now READY! A HALF PRICE EDITION 


Appletans’ Guetopedia of Apptied Mechanics 


Each Vo'wne x?x?. Weight 20lbs. 


Edited by PARK BENJAMIN, Ph.D., LL.B. 


A Magnificent Set in Three Vols. Fully Illustrated 


Handsomely bound in half morocco, each volume containing 
over 900 pages, with nearly 8,000 engravings. 


SPECIAL PRICE $12.00 


Heretofore the publishers’ price of this work has never been less than 
$22.50 in the cheapest binding and it has been sold only by subscription. 
We have secured a special edition of this valuable work, and will box and 
ship, prepaid, the three volumes to any addressin the United States or 
Canada on receipt of the above price. By purchasing new from us you 
save half the original price and have in return a technical cyclopedia and 
dictionary, the great usefulness of which has been testified to by nearly 
one hundred thousand purchasers of this valuable work-—tech- 
nicians and mechanics who refuse to estimate its value to them in their 
work by mere dollars and cents. 


AS A REFERENCE WORK IT IS WITHOUT A PEER! 


Containing upwards of 10,000 topics, 2,700 pages, nearly 8,000 engravings. It is the recognized standard of Ameri- 
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information contained in’these volumes. You are doing yourself an injusticeif you don’t take advantage of our 

offer and send for these volumes at once. 

(" Add*$1 extra for expressage to England and the Con- E'Special circular of contents of these volumes sent free. 
tinent, or $2 extra to Australia and other countries. Our 40-page catalogue sent FREE on request. 


THE NORMAN C. HENLEY PUBLISHING COMPANY 
132 Nassau Street, New York, U.S. A. 
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LEATHER 


EVIDENCE SUBMITTED: 


TESTIMONY OF A CEMENT MANUFACTURER. 


ct the 30-inch belt would do the business, as it was taking the place of a 36-inch double 
leather, and we bought t he 30-inch to put ontop of the 36-inch leather. Finally the 36-inch leather gave out. and, 
as Laid before, we kept right on with the 30-inch Leviathan, and the beauty of it is, we have no use for the idler, 
the 30 inch running comparatively slack and transmitting nearly 500 horse power.” 


Further evidence as to what isd ne with Leviathan Belting, particularly under severe conditions, as 
exposure to water, oil, weather, or extreme heat, isready for the asking. 


It will pay you to ask. 
MAIN BELTING COMPA NY, 
1223 CARPENTER STREET, 
CHICAGO BOSTON 


““We did not ex 


PHILADELPH!A 
BUFFALO 


NEW YORK 


It is simply lawlessness to life and apparatus not to 
take advantage of the new principle applied in the 


new 1904 
MORROW BRAKE ee 
"frade-\ ark 
The Morrow avoids all troubles by employing but one clutch. 
Send for avtatalogue and learn the reeommendavory features of this perfect device. 


PRICE, $5. ECLIPSE MACHINE CO., Elmira, N. 'Y 


Steel Castings for Special Purposes 


@ur complete facilities enable us to undertake the manufacture of high grade steel castings for almost any purpose. Write us for particulars. 


Open Hearth Steel Castings for locomotives, ship building, electrical, pump and general machinery purposes. Subject to U.S. Govern- 
nent, Lloyd’s, Railroad and other specifications. Rai, oR WaTER DELIVERIES, 
SEABOARD STEEL CASTING CO., Chester, Pa. 


POCONO 
MOUNTAINS 


For an ideal outing this Summer. The region is 
high, the climate invigorating and the trip comfortably 
made in three and one-half hours from New York. A 
handsomely illustrated book of 128 pages, containing 
complete information about hotels and boarding-houses, 
together with a delightful love story entitled “A Chance Courtship,” 
will be mailed on receipt of 10 cents in stamps. 


Lackawanna 
* Railroad 


Address T. W. LEE, General Passenger Agent, New York City. 
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Telegraphy, H. 0. Rugh...ccscccccscccces 057,505 


Telegraphy, apparatus employed in wireless, 

Ji. AS Pleminy . sean tacincec cies obens5e'e 758,005 
Telegraphy, device for wireless, 3. ‘AC ‘Wem: 

INNS, ces bed ww Siete di sin. Shy giao S oie Sine Suds Bie SS aleen 
Telegraphy, multiplex, J. J. Ghegan. 
| Telegraphy, wireless, F. J. Green......... 
| Telephone apparatus, electrical, P. H. Fisk. 75, 609 
Telephone desk set, P. Clausen........ 758, 031 
Telephone transmitter, W. L. Wilhelm. 7 757,799 
Telephony, A. Meinema........... Sees « 757,826 
Tent cottage, A. M. Holmes..... « 758,033 
Thermal cut-out, H. P. Clausen........... 757,884 
Thermal cut-out, M. Setter......... 7,971, 757,972 
Thresher and _ separator, combined grain, 

F. Fredeen 2... ...csec ccc csscrcccccecs 757,904 
Ticket issuing machine, J. M. Siebler...... 758,023 
Tie plate, W. S. Jones........ceeeeeee «+ 757,467 
Tiling substitute, E. Reizenstein.... -» 757,840 
Tire filler, vehicle, C. D. Nirdlinger. +» 757,631 
Tire protector, J. L. Brown.......... « 758,029 
Tire tightener, C. T. Umsted.. « 757,697 
Tire, vehicle, A. C. Hills 757,923 
Toilet table and traveling trunk combined, 

lady’s, A. L. Jacob... .. cece cece cece ee 757,661 
Too-great speed alarm, G. Rouaix. ++ 757,640 
Tool hanger, E. B. Wiles........ «. 757,987 
Tool, pneumatic, W. T. Sears.. «. 757,970 
Top roli saddle, E. Dixon....... «+ 757,727 
Toy, J. J. Quinlan............... « 757,567 
Toy, mechanical, Patten & LIDDY. « «. 757,834 
Traction engine, F. C. Watson... « 757,985 
Trap. See Steam ast 
Traveling case, : Richards - 758,019 
Trench digger, wy Helm wanate S . 157,459 
Tripod, folding, R. P. Palme - 757,766 
Trolley, C. E. Smith...... 757,786 
Trolley base, I’. S. Martin................ 757,824 
Trolley pole safety device, P. McUullough, 

CED) ses ivierh oie. 5 Cinie'd diese e'einelareve S.wisibre/are ove 757,630 
Truck for rolling stock, bogie, H. A. Hoy.. 757,927 
Truck frames, device for lifting railway, 

W. Schott ..... 6 dig. 6:0 316 WiGin Finiwial ees a pese/e 757,507 
Truck, lateral motion car, E. C. Washburn. 757,852 
Trucks, adjustable hook for: hand, G. M. 

Vickers, Jr. .......005 arate os nie ekartteve iatetase 757,793 
Trunk, J. A. H. Villmow............ «. 757,528 
Tube bending machine, G. F. Atwood. «. 157,593 
Tubes, bending, G. F. Atwood......... +. 157,592 
Tug, thill, J. S. Bean.............. 2. T57,717 
Typewriting machine, W. J. Barron... «. 757,431 
Typewriting machine, R. W. Uhlig... .. 757,982 
Universal joint, EB. J. Reece....:. «. 757,769 
Valve, E. P. Allen.......... .. 757,873 
Valce, faucet, E. F. Field. - 757,731 
Valve, flush, E. A, Marsh................ 758,012 
Valve for safety train stops, air, H. G. Sedg- 

WACK nace senate, 5 sists wares -0'8 aieieve Scare lars Beas 757,571 
Valve gear, explosive engine, L. T. & C. 

Ha San ieee Miceediers cose oe ewe eae ews 757,917 
Valve mechanism, H. R. Mason.. ++ 157,479 
Valve, reducing, J. J. Burke.... .. 757,881 
Valve, throttle, R. A. McKee.. .. 157,486 
Vehicle body hanger, H. Jones. . 157,623 
i Vehicle brake, H. P. Maxim............... 757,940 
Vehicle lamp holder attachment, A. Groff.. 757,914 
Vehicle running gear, C. P. Maleolm...... 757,476 
Vehicle running gear, motor, H. P. Maxim.. 757,941 
Vehicle, steam-propelled, H. K. Hess 757,808 
Vehicle wheel, J. A. Polk........++- «. (57,677 
Vending apparatus, R. E. Payne...... . 757,956 
Vending machine, Coleman & Shepard. 757,993 
Vending machine, F. G. Hartell..... 758,007 
Ventilator, S. H. Jacobson. 757,465 
Ventilator, Cc. A. Withers. aia heveieroui aac 757,534 
Vessels, apparatus for scrap: es ore from 

wings of, M. Andrews 757,858 
Vessels, self-grip and dra 

for, L. E. Saunders.. 757,641 
Vise, H. S. Hanstine..... ’,. 757,918 
Wagon brake, N. Pfeffer.. . 757,959 
Wagon spring, C. L. Thomas 757,578 
Walking stick and stool, combination, N. Fr. 

Russell 24 dss acres Se se tieiwiera 00ers Se sie 757,776 
Warping machine, F. Ott..............66% 757,491 
Washing machine, J. W. Montgomery..... 75 57,829 
Washing machine, C. Dietz................ 757,896 
Water, appsratus for separating oil and 

grease from, EH. Friesdorf.............. 757,448 
Water closet tank valves, mechanism for 

operating, P. J. Gross...........eee eee 757,738 
Water heater, E. BE. Murphy............... 757,563 
Wave responsive device, Woodward & Shoe- 

Maker: isk st wine geeey aledn eves Sekie es ce 757,802 
Wax applying roll or brush, W. A. Reed... 757,496 
Weeder, wheel, C. Wear............0..008 157,796 
Welding steel plates, etc., to sheets of alu- 

minium and_ aluminium-plated other 

metals, H. Wachwitz..............000e 757,582 
Wheel traction band, L. Kniffen.......... 757,471 
Wheel tread, traction, J. W. Pridmore..... 757,635 
Wind motor, J. J. Williams............... 757,800 
Winding or hoisting drum, H. F. James... 757,622 
Windlass, G. W. Menefee 757,668 
Window, J. Frye............c00e . 757,865 
Window screen, Stout & Turner 757,688 
Window screen, extension, 

WED, eter isa '6:5i6isi och, sre se ore BRS oS es Siok Ge wa 758,021 
Wire drawing machine, D. J. McMahon .. 757,671 
Wire stretcher, P. O. Daughters...... « 157,893 
Wrench, G. A. Andrus..... 757,644 
Wrench, E. Howell. 757,747 
Wrench, J. N. Noyer.. 757,764 
Wrench, W. H. W. Beeche a 758,035 
Yoke center, neck, J. EB. Beebe. . 757,594 

DESIGNS. 
Bath tub, C. Weelans..............ceeeeeee 36,881 
Collar or similar article, A. Schweriner.... 36,884 
Hammock body, I. E. Palmer 
Lavatory, C. Weelans..........seceeececees 
Spoons, forks, or similar articles, handle 

for, Gs Pe THOM oie ereia 6 co aceveeeie 6 0eese's 
Stove, P. H. Ficken........ 

Toy bank, A. C. Williams 


TRADE MARKS. 


Absinthe, O. L. Pernod 
Asthma, compound for the cure of, Williams 
& Cole.........065- 
Axle grease, W. N. Le 
Baths, chemical preparations for sulpbur, 
Chemische Fabrik Vechelde A. G@ 
Bearings for machines, journal and shaft, 
D. E. IXempster..........cccecee enone 
Bearings for sheaves, D. E. Kempster 


Beer, lager, Cumberland Brewing Co. of 
Allegheny County ........cceecseceeeee 
ar and shoes, leather, P. W. Minor & 
OM 56,65 ais P ayes ojo. 0's ows bce SS Se AS UF 
Boots 2 and shoes, leather, George E. Keith 
Bread, J. BE. Blackburn................200 
Bread, biscuits, and cakes made from 
bananas, W.: “As. JONES sc shee files eae 
Cement, Portland, Empire Portland Cement 
COs is saze-nis Sistas: ots deactera-d 4p Sar 6 we 6 bin (oie Sane 
Coffee, Direct Coffee Co.. ae 
Corset bones, J. Janowitz... ave! 
Corsets, Birdsey & Somers... 42,392 
Cuff holders, H. C. Frank...............008 42,426 
Dress goods, certain named, Joy, Langdon 
& OO. sacakseedsenea saat ited ahead as 42,431 
Fabrics, certain named woven, Hodges 
Fiber Carpet Co0........ccccecccesceece 42,393 
Fish hooks and fishing tackle, Henry Mil- 
Ward :&: SONS a sca cide sis; ie alee ode eed 42,458 
Flax fiber products for certain named pur- 
poses, Union Fiber Co..............005 42,432 
Flour, wheat, Royal Milling Company...... 42,405 


Food for animals, Shamrock Stock Food Co.. 42,437 
Food preparations, artificial, Chemische Fab- 


rik von Heyden, Aktiengesellschaft.... 42,410 
Gages, pressure and vacuum, Standard Gage 

Manufacturing Company .........eee0- 42,396 
Hair tonic, A. Koppelberger............... 42,444 
Hardware, carriage makers’, H. D. Smith 

BOG. ck Se hoe ee Meee ea ae eae NeaERne 42,398 
Laces, shoe, J. Hinstein.................05 42,435, 
Leather goods, polishes for, Whittemore 

Bross! (65 =: CO vise. oo scieis, tgitvoreiana, avec nieve ave 42,411 
Leather, upper, Victor R. F. Walker C 42,394 


Malt liquors, certain named, Barclay, Per- 
Kins & CO... .ccccecccccceceecees 42,439, 42,440 


© 1904 SCIENTIFIC AMERICAN, INC 


‘prin 30, 1904. 


1S KNOWN and WORN 
WA Every Pair Warranted 


“ARE The Name Is 


lag on every ) Nig 
CUSHION 
BUTTON 


CLASP 


Lles flat to the leg — never 
Slips, Tears nor Unfastens 


ALWAYS EASY 


Geo. Frost Co., Makers, 
Boston, Mass., U.S.A, 


REFUSE ALL SUBSTITUTES 


50c. for Silk, . 
25c. for Cottén, 
Sample Pair, 


SENSITIVE LABORATORY BALANCE. 


By N. Monroe Hopkins. This “built-up” laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, aud it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in SC1EN- 
TIFIC AMERICAN SUPPLEMENT, No. 1184. Price10 
cents For sale by MuNN & Co., 186 Broadway, New 
York City, or any bookseller or newsdealer. 


“Globe” 


Improved, Simple. 
Reliable, Economical, 


7 Substantial. Prices 

ee Right. Guaranteed. 

Marine Engines | write for catalogue. 
Built by .... 


PENNSYLVANIA IRON WORKS CO., Philadelphia, Pa. 
and 136 Liberty St,, New York. U.S. A. 


BORATED 
TLS UM 


ENNEN Ss 


ak Nin : APosiive Rote 
“PRICKLY HEAT, 

if CHAFING, and 
SUNBURN, “<; and af it alictons 


Removes all odor of ean anits De- 

gf tightful after Shaving. Sold everywhere, or, 

mailed on receipt of 25c, Get Mennen’s (the original). Sample Free,| 
{GERHARD MENNEN COMPANY, Newark, NJ 


f THAN" WoNTHLESS 
SuBSTITITES, | WUT 
‘A REASON FOR IT," 
——os 


MECHANICALLY 
FASTENED 


Fis 
Tires 


Stay on the Rim when in use, but can be de- 
tached by a novice. Get acatalogue describing it. 


FISK RUBBER COMPANY 
Chicopee Falls, Mass. 


Brancues ayD Repair Depots: Boston, Springfield New 
York, Philadelphia, Washington, Syracuse, Buffalo, Detroit, 
@maha, Chicago, St. Louis, ‘Minneapolis, Denver, San Fran 
cisco, Los Angeles, London, Eng. 


ANICURE 


COSTS 25 CENTS LASTS 25 YEARS 


Solid German Silver. Trims, Files and Cleans the nails with 
either hand. Don’t take imitations. Sold everywhere or 
by mail for 25e, Money back if you want it. Manicure 
Book, “A Handy Hand Book of the Hands”— 
complete instruction on the care of the hands and nails, 
Sent for two 2c. stamps. 


Klip-Klip Co. 556 Clinton Ave. S., Rochester, N. Y, 


ORDER BY MAIL All ace 
The Famous Hosiery $1 non 
Which is Superior to All J 00 
Others FOR WEAR. bf 


Send Postal for 10c. extra for Mailing 
Illustrated Booklet Each Three Pairs 


Men’s Women’s and Children’s 


Never Surrender Hosiery 


ALL WEIGHTS AND KINDS 
COTTON OR LISLE THREAD 
Order for the entire family 
For 62 years the Leading Dry Goods Store of Worcester 


BARNARD, SUMNER & PUTNAM CO. 
Worcester, Mass. 


APRIL 30, 1904. 


Scientific 


American 


Founded by Mathew Carey, 1785. 
A House in touch with Three Centuries. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa., U.S.A. 


t=" Our New and Revised Catalogue of Practical. and 
Scientific Books, 94 pages, 8v0; a Catalogue of Books on 
Metallurgy, Mining, Prospecting, Mineralogy, Geology, 
Assaying, Analysis, e'c.; a Catalogue of Books on Steam 
and the Steam Engine, Machinery, etc.; a Catalogue of 
Books on Sanitary Science, Gas Fitting, Plumbing, etc., 
and our other Catalogues and Circulars, the whole covering 


every branch of Science applied to the Arts, sent free and | 


tree of nostage to anyone in any part of the world who 
will furnish his address. 


[ 


LECTRICAL ENGINEERING 
TAUGHT BY MAIL. 


Write for our Free Illustrated Book. 
“CAN I BECOME AN 
ELECTRICAL ENGINEER 2” 


= 
-— 


240-242 W. 23d St. 


New York. 


TYPEWRITER HEADQUARTERS 


832 Broadway, New York, sell all makes under half-price. Don’t buy 
before sending for samples of writing, prices, exchange and unprejudiced 
advice. Immense stock for selection. Shipped for trial. Guaranteed 
first-class condition. Dealers supplied. 


A splendid fit across shoulders, 
chest—everywhere. 


MODEL 
SHIRTS 


combine the style, comfort and 
choice of fabric secured in 
‘made-to-order shirts,” 
with the price of ready 

made shirts, 


LOOK FOR THIS MARK, 


ASK YOUR DEALER, 


Rae eae 

SHIRT. B 
Try our coat shirts. 
ite to-day for our 
ooklet—All about 
good shirts and the 
style to wear on 
certain occasions. 


Model Shirt Co.,30 CenturyBidg. 


Indianapolis, Ind, 


HIGHEST GRADE GREY IRON CASTINGS 


For Gasoline Engines and Cylinders 
All kinds of Automobile Castings. 


FRONTIER IRON WORKS, 2 Auburn Ave., Buffalo, N. Y. 


STIMULATION without IRRITATION 


Means New Life to the Scalp. 


The Evans Vacuum Cap gives the scalp + 
thorough massage and encourages a free 
und healthful circulation without rubbing 
and without the use of drugs or irritants, 
lt will stop hair from falling out and re- 
store a normal growth where live follicles 
exist. The Cap is used about ten minutes 
‘| twice a day and its effects are 
the very beginning. We will refund your 
‘| money in full if results are not satisfactory 
‘| after a thirty days’ use. Call on or address 
4 EVANS VACUUM CAP CO, 

Sr. Louris Orricg, Fullerton Building. 
New York Oriice, 1300 Broadway. 

NOTE :—To those who tind it convenient to call at our offices we will 
give a sufficient number of demonstrations free to satisfy them as to the 
merit of this appliance. 


Jeasant from 


‘ TAK 
NO SUBSTITUTE | 
A Dated Guaranty 
Tag on Each Tire 

Protects you 


against Old Stock D 
ALLIGATO PUNOTUREPROOF.SELF- 
HEALING BICYCLE TIRES 
The ORIGIN AL snd only Puncture-proof and Self-healing Tiremade, Nails, 
tacks, and glass willnot let the air out. Positively will not become porous. 
Strong, durable, resilient. Greatest thicknesa where needed (see G in illus.) 
Examine—‘‘foel of it.” Sent .0.D, anywhere, subject to examination—no 
deposit asked; but we pay express only when cash accompanies order. Stato 
diameter of rim and size tire wanted. Caratoa FRsx, State and Lake Sts. 


THE VIM COMPANY, Sole Manufact’rs, CHICAGO. 


Mention Scientific American 


Send for this Book 


Hot Water 


instantly, anytime, anywhere. 


It tells of the cheafest and most conveneint way to 
secure hot water and plenty ot it, summer or winter, 
in bath room, laundry, kitchen, etc., by using the 


Humphrey Crescent 


‘Instantaneous Water Heater 
Sold by all Plumbers. 


_ This heater is handsome in appearance, occupies 
little space, is easily and quickly installed and lastsa 
lifetime. Gasis thefueland lessis required than in 
any other heater giving equal service. Hot water 

8 flows the moment the gas is lighted. 50,000 in use. 
Price $16 to $45, depending upon size. Sent on 
30 days trial. 


Humphrey Co., Dept. L, Kalamazoo, Mich. 


| Medical pastes and salves, Wollwascherei u. 


Kammerei Dohren bei Hannover........ 42,421 
Medical preparation for the treatment of 
certain named diseases, liquid, Asmo 
Remedy! COs. ? cvs.dzpdieieielec cas te apes; eaten stecedhe Bo 42,417 
Medicated salt, Bourland & Stevens Bros, 
fa 42,413, 42,414 
Medicinal and food compounds, certain 
‘named, C. F. Boehringer & Soehne.... 42,452 
Medicinal preparations, certain named, L. 
Dis. SG@PONER? 5520 cies ie see siaie' 6 S5ug. 5.058 oe aveso ste 42,450 
Medicine, certain named, L. W. Leithead 
Drug Co. ........... Has ba wale odgins 8 espe 87a 42,447 
Medicine for the cure of certain named dis- 
eases, _Duluth Medicine Co............ 42,446 
Mineral water, H. F. Schnelker 42,400 


Needles and pins, bodkins, and _ crochet 
hooks, certain named, Henry Milward & 
Sons 

Nut crackers, J. BE. Hamilton.. 

Oil, olive, I’. Sanguinetti & Cie 

Ointments and ointment bases, Schering & 


42,459 
42,427 
42,404 


GAEA yeh Ss aie Sagieube, Seeds bowels He te 42,451 
Overgaiters, A. E. Little & Co............ 42,434 
Paper clips, Cushman & Denison Manufac- 

TULING COe od ice een ed Sadek Se seeees 42,425 
Pens, fountain, F. C. Brown.............. 42,424 
Perfumes in solid, liquid, and powdered 

form, R. Hudnut... § » 42,443 


Piano players and self-playing pianos, auto- 


matic, Kohler & Campbell............ 42,428 
Power transmitting machinery, certain 

named, Dodge Manufacturing Co....... 42,462 
Printing purposes, synthetic or anilin colors 

FOL}, (C.J Ger. cicccpecnieak acca baie See eaies 42,423 
Razors, C. F. Ern ores 42,426 
Remedies, certain named, Iowa Medicine Co. 42,416 
Remedies for the cure of certain diseases, J. 

As MONSORS ois eile i tse seeds a ete ase Oo ds 42,448 
Remedy for a certain named disease, J. 

FIOT SOD: 55 Sets. Sve 8G Cate eed Ce Cee 42,415 
Remedy for worms, internal, Pratt Food Co. 42,449 
Rice, Meinrath Brokerage Co 42,407 
Rock drilling machinery and 

soll-Sergeant Drill Co................06 42,397 
Rubber hose and cotton hose, Bowers Rub- 

ber Company ..........eee eee 42,454 to 42,457 
Rye meal, corn meal, pearl and flaked 

hominy, and grits, Wells-Abbott-Nieman 

GOS, % sus Scorsese, cies herelsds, sletsteletsierarssa aha ays. 64 -» 42,406 
Salves used externally, A. V. Mentz....... 42,420 
Sewing machines and parts thereof, Illinoi 

Sewing Machine Co..........-....-0008 42,429 
Skirts for women, Wearwell Skirt Co. 42,433 
Sleeping draft, M. A. Quee............. 42,418 
Suits for bo,vs, Siegel Cooper Company 42,390 
Syrup of guaiacol, Dayis Pharmaceutical Co. 42,419 
Tobacco and_ cigarettes made therefrom, 

smoking, J. & F. Bell, Ltd............. 42,438 
Tobacco, smoking, Wells-Whitehead Tobacco 

COS sigh Sis seo Spare 8 vars la esate otdiatSiace Biel euel eds 8. 42,399 
Whisky, Belmont Distillery Co............. 42,401 
LABELS. 

‘*Absorbine,’’ for a veterinary medicine, 

W. FF. Young....... cc cccc cece eeeeseeee 10,986 
“Balm of Gilead,’ for ointment, F. A. Will- 

TAINS? 2:25 ic Sea Lo eie Gitte tans Seat Seis, esha e te Sielae Sede 10,987 
“Buster Brown Legging,’’ for leggings, H. 

SRCOD: Oo" SOM Lc: estes Sars 2 os sii we wd wales 10,964 
.“‘Buster Brown Ring,’’ for rings, E. & J. 

Bags cic%ssez ctcce Sos aes. 4 aus teavsts, gisvsi sane acseane ons 10,965 
“‘Choco,’’ for confectionery, Choco Candy Co. 10,970 
“Domestic Pets,’’ for picture blocks, Na- 

tional Novelty Corporation............. 10,967 
“Dr. Brooks’ Faultless Tooth Powder,’’ for 

tooth powder, D. L. Brooks............ 10,989 
“Egyptian Salve,’ for salve, W. Wyman... 10,988 
“xtra Dry Ginger Ale,’’ for carbonated 

beverages, American Soda Fountain Co.. 10,980 
‘Guaistol (Davis) The Only Permanent Sirup 

of Guaicol,’’ for medicine, Davis Phar- 

maceutical Co. 2... cece eee eee cece eee ee 10,983 
“High Life,’’ for smoking tobacco, R. Harris 

SEBO’. 2s Sa sioisceie sotend a ehesio Gc stone wah aced eles we 10,971 
“Honey Dew,’’ for smoking tobacco, R. 

Harris & Bro........ cece ee eee eee ee 10,972 
“TIno,’’? for beverage, Ino Company . 10,979 
“King’s Stop a Cough,’’ for medicine, Cali- 

fornia Chemical C0..........eeeee eens 10,985 

10,981 
10,982 


10,976 


“Our_ Dollies,’’ 
10,966 


for picture blocks, National 
Novelty Corporation 
“Pride of Reidsville,’’ for smoking tobacco, 


R. Harris & Bro... ce eee eee eee eee 10,973 
“Regal Brand Condensed Milk,’’ for con- 

densed milk, United States Condensed 

MAK: (CO s8 eciacrate: 3 O50 Wishing. b ogre ed's & ore bce,¢ 10,975 
*fReissmann’s A. B. C. Ruler,’’ for rulers, 

FP. Reissman ....... cece cece ee ceeceee 10,968 
“Reissmann’s Perfection Mitre Scale,’’ for 

rulers, F. Reissmann..............0005 10,969 
“Setter,’? for whisky, J. R. Stonebraker & 

Oi, Nodes Hints tae eine Seaeey wean ok pao ew 10,977 
“The Famous Sunbury Creamery Butter,’’ 

for butter, Sunbury Co-operative Cream- 

OEY Qi. occ aice Resco ed aye ere oe Pe ae 10,974 
“The La Grange,’’ for mineral water, W. 

FT DHOMAS) died es eiiva Sis Seiad acair he arepaees 10,978 
“*X-o Quick Cure,’? for medicine, A. Crich- 

TOM. oisceckieke oe: sielare éininss 0: siecbisine. a wbieie sien beret 10,984 

PRINTS. 

**An Adler Serge Suit,’? for men’s apparel, 

David Adler & Sons Clothing Co............ 960 


“‘Arabian Chocolates,’’? for candy, Gray Litho Co. 965 
“Arcadian Chocolates,’’ for candy, Gray Litho- 


STADN 9 COS. erate Siciatale aw ieie tds veg pase a Sis orb ee, Sots wie 972 
“Attractive Summer Footwear for Women,’’ for 
shoes, O. McCormick.............eceeeceee 961 
“Duchess Chocolates,’’ for candy, Gray Litho- 
SAPD. COs esx eee cw atid eye sed Ss Mie a eater ss 974 
“Finest Chocolates,’’ for candy, Gray Litho- 
Praph: COs 58 os ee eka eieen he’ Be siecle eased oe 973 
“Harriet Hubbard Ayer’s Face Cream,’’ for 
face cream, H. A. Seymour............0008 962 
“Kleanwell Tingle Sponge,’’ for rubber sponges, 
As, Hy Smith: 65565.-ccccie age e cies oa tees 964 
‘Little Tingler,’’ for rubber sponges, A. H. 
STATED 55 soc eae setae BNGiash cane Siege, coecine le bree ste se 963 
“Outing Assorted Fine Chocolates,’’ for candy, 
Gray Lithograph Co...........e eee eens 976 
“Princess Assortment Chocolates,’’ for candy, 
Gray Lithograph Co....... ce cee eee eee eens 975 


‘Princess Chocolates,’’ for candy, Gray Litho. 


“Purity Bon Bons and Chocolates,’’ 


for candy, 


Gray: Dithos -Coss i.e tires k 6 Ae eae oace 0.8 een 970 
“Purity Health Chocolates,’’ for candy, Gray 

TACHO.:” COw. 05.5 ei05.50 20865 eer. cee sa didn sie vin ele a 888 969 
“Purity Italian Chocolates,’’ for candy, Gray 


TOAtNO. 00: parte SAKA ee idee Sie eS ok -. 966 
‘Society Chocolates,’’ for candy, Gray Litho Co. 967 


A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 


ERFORATED METALS 


Veet 


L USES. MADE AS REQUIRED. 


225 N.UNION ST. 


HICAGO. 


HARRINGTON& KING PERFORATING G.,C 


EASIER TO ROW 


Write 

| to-day 

: for free 
catalogue 


15-foot 
: boat, crated 


seat five persons in comtori. 
able for ladies and children, 


$29.00 


‘The modein row boat ter pleasure, satety and durability. 


ieee’ SAFE Mullins Unsinkable 
a Steel Pleasure Boats 


Made of steel. Practically indestructible 
Air chamber each end. Cannot sink. Can- 
not leak. Require no caulking. [deal boat 
for family use, summerresorts, parks Guaranteed. Will 
No other boat so desir- 


SPECIAL MANUFACTURING. 
DIES AND STAMPINGS TO ORDER. 


SPEC’L MACHINERY- MODELS-EXPERIMENTAL WORK: 


DROP FORGING DIES AND DROP FORGINGS. 
HARDWARE SPECIALTIES erc.MANFOD .T@ ORDER.SEND SAMPLES 
OR DRAWINGS FORESTIMATES. WRITE FOR OUR BOOKLET. 


THE GLOBE MACHINE 


970 HAMILTON §T., SE AMEING CO: 


CLEVELAND, OHIO. ° 


Export Trade 


iHow to Secure and How to Hold It 


Valuable hints on how to secure Export 
Trade sent gratis on request. Address 


EXPORT EXPERT 
Box 773, Néw York 


Corliss Engines, Brewers’ 
and Sottiers Machinery. ‘HE VILTER 
MFG. CO., 899 Clinton St., Milwaukee, Wis 


MODELS & EXPERIMENTAL WORK. 


nventions developed. Special Machinery. 
E. V. BAILLARD, Fox Blda.. Franklin Square, New York. 
Tools and Dies. Model 


/ SPECIAL MACHINERY & Experimental Work. 


Costilo Machine Works, 60 Centre St., New York 


CHEMICAL EXAMINATIONS S4x\iz- 
DR. H.C. STIEFEL, Bissell Block. Pittsburgh. Pa. 


The National Sheet Metal Works is especially 
equipped to manufacture small articles stamped, pressed, 
cut rom sheet metal. White metai casting and vlating a 

pecialty. an 
The National Sheet Metal Co., Peru, Ill. 


MOD L Ee UNION MODEL WORKS 
& GEARSE® 193 CLARK CHICAGO. 


PEACH TREES, 4 to 6 ft.,3 cts. 3 to4 ft, Weta 
Circular free. Trees kept dormant late as May 15 if 
desired. R. 8S. JOHNSTON, Box 1%, Stockley, Del. 


First Class Lathe and Bench Work, 
and Chasing. 


Die-Sinki 
J.T. WAITS, 275 Water St., New Yorke 


WORKING MODELS furnished of your inven- 
tion. Send Grawing and description for estimates. 
J. WEINERT & CO., 184 Pierce Ave., Chicago, Ill. 


“THE GRYSTAL” prare QXESENTY, 


q ate Glass Gum Vender 
Designers and constructors of vending machines of all 
kinds, on contract. 


MICHIGAN NOVELTY WORKS, 


Kalamazoo, Mich, 


M Ce) D E L Draughting and Experimental Work 
) Inventions developed. Salable ar- | 
ticles. \ anufactured on ruyalty or contract. 

MARION MODEL WORKS, Box 487, Marion, Ind, 


| National Supply Co. 835 Broadway, N.Y. 
| Model Makers and Manufacturers of 


PATENTED ARTICLES, ETO. 


DRYING MACHINES, “stimuli.” 


Are you interested in Patents, Model or Experimental 
work? Our booklet entitled 


WHAT WE DO—HOW WE DO IT 


will be sent to you on request. 
KNICKERBOCKER MACHINE WORKS, 
8-10-12 Jones Street, New Y 


York. 

$62.00 TO LOS ANGELES AND SAN FRAN- 
CISCO AND RETURN VIA TH 

NICKEL PLATE ROAD. \ 

Tickets on sale April 22d'to May Ist inclusive. @ood | 

returning until June 30th, 1904. Stop off privileges. For: 

full particulars see local Agents. or write R. KE. Payne, | 


Ine., 


General Agent, 291 Main St., Buffalo, N. Y., or A.W. 
Ecclestone, D. P. A., 385 Broadway, New York. 


Radium 


1 


W. H. MULLINS, 384 Depot St., Salem, Ohio 
GEALED PROPOSALS WILL BE RECEIVED AT 
the office of the Light-House Engineer, Tomp kins- 
ville, N. Y., until 1 o’clock p.m., Monday, May 16, 1904, 
and then opened, for extenaing and repairing wharf at 
New London Buoy Depot, New London, Conn., in ac- 
cordance with specifications, copies of which. with blank 
proposals and other information, may be had upon ap- 
plication to Major William T. Rossell, Corps of Engi- 
neers, U. 8. A., Hingineer. 
. PROPOSAL FOR SEWAGE DISPOSAL. 
Bids will be received up toten o’clock A. M., May 12th, 
1904, for the erection of a sewage system to include 
boiler, pumps, reservoirs, aud all pipes and connections 
necessary to install a broad _irrigation system for dis- 
posal of sewage, at the State Hospita) for the Insane, at 
an viile, Pa. : 
The svecifications can be had at the Institution and 
personal inspection of the ercunds will be required. 
The right to reject any bid or estimate is reserved. 
H. B. MEREDITH, M..D., 
Superintendent. 


IMPORTANT TO WIRE MANUFACTURERS 

For Sale.—Patent and Machine producing staple 
article of very large consumption made of steel wire. 
This machine makes at a great saving of cost a much 
superior article than the one now made by hand. In- 
terested parties can see the machine in operation and 
get further information by addressing, R.E., box 842,N.Y. 


DELS. 


ELST AB SYAGD: 1867: 


CHICAGO MODEL WORKS 
“SAY'E MAD/SON ST CHICAGO, ILL. 


WRITE FOR CATALOGUE OF MODEL SUPPLIES. 


SPLITDORF: SPARK COILS 


“74-8 25 VANDEWATER ST. NY. ~>S> 


MODEL AND EXPERIMENTAL WORK. 


Electrical and Mechanical Instruments. Smal] Mach’y. 
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York. 
of Special Machinery. Models 


B U | LD E R § Experimental work. Inventions devel- 


oped. THE HENN-SADLER MACH, Co., Hartford, Conn. 


Metal Specialties and 
Stampings Manufactured 


d Special Mashiner 


Dies, Tools, Models a 
HOEF & 


At Pie AY : 


MOORE, Chicago, 
’ WORKS: Is 


A UT 0 NM 6 B i L Parts. Our line of automo- 

bile parts is complete and 
embraces new and original ideas in construction. Send 
for Catalogue and Prices. 


OTTO KONIGSLOW, Cleveland, Ohio. 
5 H Manufactured. Special machinery 
§ ecialtie built. Nye Tool & Machine 
Works, 200 So. Clinton St. Chicago. 


PLATES —STEEL STAMPS 


EMPLOYEE CHECKS, KEY TAGS & BADGES: 
J. ROBBINS MFG.Co. 58 KNEELAND ST. 
SENB FoR CATALOGUE ****BOSTON,MASS. 


NCTE 
3 Ty 


Y 


mall 
TOINTRODUCE 


WEWILL SELL ™ 80 

REGULAR YOU A SAMPLE — 
PRICE \ w= PAIRFOR ONLY 

STRONG, DURABLE, EASY RIDING, SELF-HEALING 


NO MORE TROUBLE FROM PUNCTURES 

Result of 15 yrs. experience. Fully covered by patents. Beware of imitations. 
No danger from thorns, cactus, pins, glass, tacks or ‘nails. Serious punctures 
like intentional knife cuts can be readily vulednized.. Guaranteed not to become 
porous. NOTE the thick tread and puncture, proof 'sections—will outlast any 
other make. Soft, elastic and easy riding. We will ship C.0.D. on approvalwith- 
outa cent deposit. If you order direct from this agyeeesemmentcen ine cash, 
we will prepay express charges. ‘Pump free with each pair. 

Send for CATALOG “T,” showing all makes and kind of tires, bicycle sundries, 
coaster brakes, built-up-wheels, etc., at halfusual prices. 


MEAD CYCLE CO., Dept. 1-59 Chicago, lil. 


The Svinthariscope, improved, very brilliant 
with particle of radium, postpaid, $9.00 
New Radiant Tubes, containing radium and ra- 
dioactive salts for lecture demonstation, $7.50 
Ten milligrams radium, 7.000 activity, 817.50 

WILLIAMS, BROWN & EARLE 
918 Chestnut St., Philadelphia, Pa, 


Dept. 6 


“Vime tricth Truth” | 


and time proveth 


tha accuracy of the 


EL GL 


Every Elgin Watch is 
jewelers have Elgin Watches. 


29 


and Timekeepers, 


WAT CTT 


fully guaranteed. All 
‘*Timemakers 


an illustrated history of | 


the watch, sent free upon request to 


ELGIN NATIONAL WA 


TCH Co., ELGIN, ILL. 


Put Your Money in Upper Peninsula Land 


$10.00 down and 
f Mi 


0. 


NOW 


Ltd. 8 
F. J. MERRIAM, 


90 dc $10.09 per month will buy you40 acres of good farming land inthe Upper Peninsula 
ichigan. This land is close to markets, good towns and railroads. Hundreds of settlers will go to this 
country this Spring and land values will increase. 
investment. No if’s or an’s about it. Write to us to-day—now. 


| UPPER. PENINSULA LAND CO., 


is your time to make a safe, permanent, profitable 


46 Washington Arcade, Detroit, Mich: 
GEN. Mer. 


REFERENCES—Iturnors Trust & Savines Bank, Chicago, Illinois; Couonta Trust Company, New York, N. Y.3 


CLEVELAND CuiFrs [Ron 


© 1904 SCIENTIFIC AMERICAN, INC 


OMPANY, Cleveland, Ohio. 


Scientific American. 


‘Aprit 30, 1904. 


THE WINTON MOTOR CARRIAGE CO., Cleveland, U.S.A. 


Orient Buckboard 


Nex 


With 
Two Speed 
Price, $425 
4H.P. 
Weight, 500 lbs 


NN 


The little machine that has in one year gained a 
reputation bounded only by the limits of the earth. 
Write for catalogue. 


WALTHAM MANUFACTURING CO. 
Waltham, Mass. 


_ CHARTER 


iN GAS and GASOLINE 
Nosy For 


All Work. 


Stationaries, Portables, Hoisters, Pump- 
ers, Sawing & Boat Outfits. 
SS Send for Catalogue and Testimonials. 


. State Your Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


STEAM HEATERS 


i For Manufacturing and Laboratory Purposes 


Made with finished surface in various sizes. 
Write for circular and prices. 


J. A. STOWELL CO. 


Mass. 


Leominster - - <= - 
Ail varieties at1owest prices. Best Kailroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articies, including Safes, 


Seales Sewing Machines, Bicycies, Tools. etc. Save 


Money. Lists Free. CHICAGO SCALE Co., Chicago, Il! 


, 4 
What Is Daus’ Tip-Top? 
x TO PROVE that Daus’ “Tip-Top” is 
$5 : the best and simplest device for makin, 
100 coptes from pen-written and 5 
copies from typewritten original, we will 
. shy complete duplicator, cap size, 
without deposit, on ten (10) 
days’ trial. 
Price $7.50 less F 


ra trade discount o£ 
whee s 8814 per cent, or 
The Felix F, Daus Duplicator Co., Daus Bldg, 111 John 8, New York 
Finestselected specimens Pitchblende and Carnotite— 
radium ores—by express $1 each_ Will make picture 
through block of wood, etc. Radium of moderate 


Radit activity—affects photo plate yggrously in two hours 


or less—$10 per gram. H. H. Buck waurer, 713 Lincoln, Denver, Colo. 


Net 


Our Microscopes, Microtomes, 
Laboratory Glassware, Chemical 
Apparatus, Chemicals, Photo 
Lenses and Shutters, Field Glasses, 
Projection Apparatus, Photo-Micro 
Cameras are used by the leading 
Laboratories and Government De- 
partments Round the World. Catalogs 


Bausch & Lomb Opt. Co. 


ROCHESTER, N. Y. 
New York Chicago Boston Frankfurt, G’y 


Coats of Arms 


Established for Trade-Marks, 
Stationery, Carriage and Auto- 
Panels, Etc. 
Genealogies Traced. 
Colonial Records and Registers 
Scrutinized. 
Revolutionary Lineages. 

St. Botolph Research Bureau 
181 St. Botolph 8t., BosToN, Mass. 


Superintendents 
Foremen 
Salesmen Bookkeepers Stenographers 


Learn Business System 


Shippers 
Clerks 


Buyers 
Managers 


The development within ten years of Scientific 
BUSINESS SYSTEM marks a new 
vocation for bright young men; Many arenow 
employed by the several firms of high repu- 
tation who make it a business (not of auditing) 
but of systematizing factories and stores from 
receipt of goods or raw material to output. 
Others who have learned the principles of 
Modern Business System are filling lucrative po- 
sitions in factories or stores. The demand for 
men so trained greatly exceeds the supply. 
For full particulars address Dept. B. 


BOSTON SCHOOL OF BUSINESS SYSTEI1 
227 Washington St., Boston, [lass. 


ON GUNS TOOLS & CYCLES 
ST MANNOCITIN “VENTED 
CHM.BESLY& CO CHICAGO ILLUS A 
15 to 21 Clinton Street. 


$ willbe paidto anyone who can prove 
e that W. L. Douglas does not make and 
3 sell more men’s $3.50 shoes than 
REWARD any other manufacturer in the world. 
The reason W. I. Douglas $3.50 shoes are worn by more men in all § 
stations of life thanany other make is because they holdtheir shape, fit 

better, wear longer and are of greater value than any other $3.50 shoe. 
Dy ERE MADE 

2,473,464 SMFS FINE SAQUG PHY dhe 


“For years Icowd not believe it possible to make a first-class shoe for $3.50, until at last I 
tried a pair of your $3.50 shoes. Jam now convinced that W. L. Douglas $3.50 shoes are 
the best in the world for the money.” —Merritt L. Brown, with Knox, the Hatter, New York. 


t *3 $3.50 Shoe Mail Order 
W. L. Douglas High-Grade Boys’ | ,,Dousles bas the larsest Mrouble to get-a ft by mail 
Shoes, $2.00 and $1.75. 


i nd width; narrow, medium or wide toe; 
State are rout cap on toe; Kind of leather desired ; 

Douglas uses Corona Coltskin in his $3.50 
shoes. Corona Colt is conceded everywhere 


congress, lace or button. 25c. extra prepays ‘delivery. 

Wek. Douglas $3.50 shoes are sold through his own 

to be the finest patent leather yet produced. eve Mere: Comeh IE you desire further informa. 
Fast Color Eyelets Used Exclusively. tion before purchasing, write for Illustrated Catalogue. 


retail stores in the principal cities, and shoe dealers 
W. L. DOUGLAS, 157 SPARK STREET, BROCKTON, MASSACHUSETTS. | 


everywhere. No matter where you live, Douglas shoes 


SAVE ONE THIRD 


By Buying of the Makers 
We are actual manufacturers—not a commission house, 
We can and do save our customers one third on retail prices 
by selling direct to user and cutting out all dealers’ profits. 
All our goods carry our guarantee. Our freeillustrated cata- 
logue shows a greater assortment of carriages and harness 
than any dealer can show you. Send for it. 


THE COLUMBUS 


CARRIAGE AND HARNESS COMPANY, 
COLUMBUS, OHIO. 


Lehigh Portland Cement Co., 
Lehigh Portland Cement Co., d 
Lehigh Portland Cement Co., ‘Wellston, Ohio 
Central Cement Co., Coplay, Pa. 
Glens Falls Portland Cem. Co., Glens Falls, N.Y. 
Cuyaga Lake Cement Co., Ithaca, N. Y. 
National Portland Cement Co., Durham, Ont. 
Sandusky Portland Cement Co., Syracuse, Ind. 
Newaygo Portland Cement Co., Newaygo, Mich. 
Great Northern Portland Cement Co. _ a! 
Baldwin, Mich. 

Midfand Portland Cement Co., Bedford, Ind. 
Bonneville Portland Cement Co., Siegfried, Pa. 
roquois Portland Cement Co, Caledonia, N. Y. 
Alpha Portland Cement Co., Alpha, N. J. 
Whitehall Portland Cement Co., Cementon, Pa. 
Struthers Furnace Co. Struthers, Ohio 


Ormrod, Pa. 
Mitchell, Ind. 


Surely that is evidenceenough 
of its great. superiority over all 
other makes. The way it 
works is the reason; most 
work, best work, in least 
time, at least expense. 


Illustrated catalogue shows what you need. And it is free! 


vy, 
VAG 


STYLISH @ 
EFFECTIVE 
IN DESIGN 


ACCURATE 
RELIABLE 
DURABLE 


Perfection in time-keeping quality. combined with beauty of design, must of 
necessity create that feeling of satisfaction known to the users of our watches 


THE NEW ENGLAND WATCH CO. 37 @ 39 Maiden Lane, New York 
'Y Snow Hill, London, England 


COMPLETE] Sate'e"™* YOUR OWN ELECTRIC LIGHTS 


Any size place, summer homes, launches, yachts, etc, 
Every detail included; very best material; practical. 
So simple no electrician required. Light All the Time, 
as storage battery included, Gas, Gasoline or Steam 
engines used give plenty of power for pumping water, 
ev feed wood, refrigeration, etc. For printed matter 
address . 


ELECTRIC DEPARTMENT 
RICHARDSON ENGINEERING CO., Hartford, Conn. 


A Practical Car for American Roads, 


Three Speeds and Reverse, Sliding Transmission, Inter- 
locking Devices l'broughout, Bevel Gear Drive 
Direct in Top Speed. 


a / wd 2 cylinder upright motor, 18-20 Horse Power. 
oP 4 66 66 itd 32-35 ce 6 


Prices $2,300 to $4,000. 


Aluminum Bodies. Canopy Top or Limousene Types. 
Descriptive Catalogue sent upon request. 


ROYAL MOTOR CAR CoO., 


100 Marquette St., Cleveland, Ohio, U.S. A. 


AMERICAN JUMP SPARK IGNITION OUTFITS 


Co 


MARINE STATIONARY 


AUTOMOBILE MOTORCYCLE 


AMERICAN COIL COMPANY, Somerville, Mass. 


© 


SEE CATALOGUE W. 


© 1904 SCIENTIFIC AMERICAN, INC 


COLD GALVANIZING.. 


AMERICAN PROCESS. NO ROYALTIES. 
SAMPLES ano INFORMATION on APPLICATION. 


NICKEL 


AND 


Electro-Plating 


Apparatus and Material, 
THE 
Hanson & Van Winkle 
Co., 
Newari. N. J. 
92 William St., N.Y. 
80 & 82 8. Canal St. 
Chicago. 


O-0-0-0! 


BE YOUR 
OWN BOSS 


Better than a bank account 


An opportunity’ to make one’s self independent. Own 
what is better than a bank account, and learn what no , 
one cantake from you: the Brotession ofa Watchmaker, 
Engraver, and Optician. ay taking a ‘course in our 
school you become a skilled Watchmaker, Engraver, and 
Optician equipped to bear the brunt of life’s battles, and 
earn at the outset from $1,000 to $1,200 per year. 

The standing of this school sures prompt recogni- 
tion for our graduates as well as profitable positions.— 
The greatest watchmaking center in the world, 

Dept A. Pamphlet mailed free upon request. 


Waltham Horological School Waltham, Mass 


. BRISTOL’S 
~\ RECORDING INSTRUMENTS. 


Pressure Gauges, Vacuum Gauges. Volt- 
7 meters, Amperemeters, Wattmeters, and 
Thermometers, make continuous records 
Day and Night. Willpay for themselves. 
Every instrument fully guaranteed and 
sent on 80 days’ trial. (2 Sendfor Circu- 
lars and Specimen Chart. 
The Bristol Company, Waterbury. Conn 


MEDAL PARTS EXPOSITION. 


SILVE 


™EGRIFFIN 


MILL 


is conceded to be the highest typa of mill for Portland Cement work: 
ever produced. 579 sold in two years to the following large Portland 
Cement Works in the United States and Canada: 


Texas Portland Cement & Lime Co., Dallas, Tex. 
Tola Portland Cement Co., 
‘Wabash Portland Cement Co., 
Kansas Portland Cement Co., 
Alma Cement Co., 

Aetna Portland Cement Co., 
Penn-Allen Portland Cement Co., Allentown,Pa. 
Martins Creek Portland Cement Co., 


ola, Kan. 
Stroh, Ind. 
Tola, Kansas 
Wellston, Ohio 


Fenton, Mich. 


Martins Creek, N.J. 


Wolverine Portland Cement Co.,Coldwater,Mich. 
Bronson Portland Cement Co., 

uaker Portland Cement Co., Sandts Eddy, Pa. 

iamond Cement & Litho. Stone Co., Chicago,Ill. 
Mississippi Val. Portland Cem, Co.,Louisiana,Mo. 
Belleville Portland Cement Oo., Belleville, Ont. 
Toledo Portland Cement Co., Manchester, Mich. 


Bronson, Mich. 


iT 


S 
Ss, 


The culmination of progressive enterprise 


Eastern 
Detent, Two-Speed Gear, Department, 
Chicago, I, Coaster Brake Hartford,Conn. 


GHAINLESS BICYCLES 


Catalogues free at our 10,000 dealers’ stores or any one 
catalogue mailed on receipt of 2-cent stamp. 


PoP MANUFACTURING | 


COMPANY 
r . 
2 Hoggson Pocket Time Stamp 
Zan Prints Year. Month, Day, Hour and Min 
} ute, correctly timing every act, operation 
or transaction. An absolute necessity in 


Seah business. %, H. HOGGSON & le 
267-269 West 17th Street, NEw YORK. 
THE VERY 


JESSOP'S STEEL NT 
FOR TOOLS, SAWS ETC. 
2 S| JOHN ST. NEW YORE 


Wm JESSOP & SONS L! 


